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is the seventh letter 
alphabet. Historians, 
that it came from an 
hieroglyphic, or picture symbol, for a boomera 
throwing stick. The Greeks made it the thi 
their alphabet, and used it for the sound of 
Romans borrowed the letter from the Greeks 
it for both g and & sounds. Later, they added 
stroke to it, and used the new form for the si 
and the older form for the Ё sound. See ALPH 
Uses. G org is about the 16th most frequen 
letter in books, newspapers, and other printed 
ish. On a school report card, G means god 
indicates gravity; in dictionaries and referene 
works, it stands for German. In geographic abbrevia- 
tions, € may stand for gulf. In measuring weight, g 
stands for eram; in electricity, it indicates conductance. 
In English money, g means guinea, equal to one pound 
and onc shilling. 
Pronunciation. In English, a person pronounces hard 
g, as in gun, with his tongue back, its sides touching his 
velum, or soft palate, and with his vocal cords vibrating. 
G can also have the sound of j, as in ginger. In some 
English words derived from the French, such as garage 
and rouge, g has a zh sound. When followed by A, in such 
words as high or bought, д is silent. In other words, gh may 
have the sound of f, as in rough and cough. See Pro- 
NUNCIATION. І. J. GELB and J. М. WELLS 


The Small Letter g first appeared 
in the A.D. 300's. Monks shaped this 
letter in the 800's. By about 1500, 
it had the form that we know today. 


C S TODAY 
A.D. 300 A.D. 800 S g 


The seventh letter came from the same form as the third 
letter, C. The Romans used it for two sounds, G and K. 
Later, they added a vertical stroke to show the g sound 
we know today. They kept the old form for the k sound. 


The Romans, about A.D. 114, 
gave the letter its final G form. 


The Greeks, about 600 B.C., wrote 
the letter as a right angle. They made 
it their third letter and calledit gamma. 


The Phoenicians, about 1000 
B.C., wrote C like a hook. 


The Egyptians, about 3000 B.C., 
wrote with a picture symbol 
that represented a boomerang. 


G 


G is a symbol used in aviation for one gravity, the 
force needed to overcome the pull of the earth’s gravity. 
It is written as a capital letter—G. The earth’s pull in- 
creases the speed of a falling body 32.16 feet per second 
each second that it falls. This increase is called the ac- 
celeration of gravity, and its symbol is a small italic g. 
When airplanes are making power dives, their accelera- 
tion becomes even greater than the acceleration of grav- 
ity. The force needed to pull them out of a dive is 
measured in numbers of G's. A force that slows up speed 
is said to produce negative acceleration. A pilot cannot 
stand a force much greater than 9 G's. Strong negative 
acceleration causes a centrifugal force on the body and 
brings unconsciousness. At 3 or 4 G's in certain spins 
the pilot experiences a *red-out." His face becomes 
flushed, and he sees red before his eyes. At 5 G's or 
over he experiences a “blackout,” in which he sees 
black and loses consciousness. See also BLACKING Our; 
Rep-Our; ЅТАРР. E. A. FESSENDEN 

G-MEN. Sce FEDERAL BUREAU OF INVESTIGATION. 

GABARDINE, cag er DEEN, is a fabric woven in such 
a way that it has diagonal lines of the yarn raised on one 
side of the cloth. This is called a twill weave. Gabardine 
may be made of worsted wool, mercerized cotton, or 
spun rayon. It usually comes in widths of 36 inches in 
cotton and spun rayon, and 54 inches in wool. Manu- 
facturers often use cotton and rayon gabardines for cur- 
tains, shirts, dresses, slacks, and uniforms. Wool gabar- 
dine is frequently used for uniforms, raincoats, and suits. 
The name gabardine also applies to raincoats made of 
wool gabardine. People in the Middle Ages first used 
the word gabardine for a type of cloak. Grace G. Denny 

GABBRO. Sce Rock (Intrusive Rocks). 

GABLE is the triangular shape formed where the slop- 
ing roofs of a building with a pitched roof meet the end 
walls. At the end of such a building, the gable forms a 
triangle between the eaves and the ridge, or peak, of the 
roof. Buildings with flat roofs or roofs that slope up from 
all four sides have no gables at all. 

In old European cities such as Rouen, Bruges, Ant- 
werp, Louvain, and Nuremberg, travelers have long ad- 
mired the steep-roofed houses and public buildings with 
their many gables. In gables of The Netherlands, Bel- 


The Three Gables on the front of this house have timbering 
that emphasizes their triangular shape. The end wall also has a 
gable, and the two dormer windows are set into their own gables. 
Chicago Architectural Photozraphing 


gium, and Germany, square indentations called corbie 
steps were frequently cut into the sides of projecting 
gable walls. Such gables are referred to as crow-stepped or 
stepped gables. Barly American architecture used many 
gables. The use of the gable in American colonial times, 
and later, is reflected in Nathaniel Hawthorne’s famous 
tale, The House of the Seven Gables. The use of gables has 
decreased during the 1900's, because of the popularity 
of flat roofs. The gables used on buildings today are 
usually as simple as possible. Smvr. Моногу-М№АСУ 

GABLE, CLARK (1901-1960), was one of the world’s 
best-known motion-picture personalities. Born William 
Clark Gable at Cadiz, Ohio, he went to work in a rub 
ber factory at 15. He joined an acting company in 
Kansas City at 19. His first Broadway success was in 
What Price Glory? (1924). This led to his motion-picture 
debut in The Painted Desert (1930). His most famous 
roles were in Mutiny on the Bounty, Gone With the Wind, 
and It Happened One Night. Gable served in the U.S 
Army Air Force in World War IT. Harrier Vax Horst 

GABON, gah BOHNG, is one of the four republics of 
French Equatorial Africa. It lies on the west coast of 
Africa, between Spanish Guinea and Cameroun on the 
north and the Republic of the Congo on the south. For 
location, see FRENCH EQUATORIAL AFRICA (map). 
Libreville is the capital of Gabon (see LIBREVILLE) 

GABRIEL was onc of the archangels. He was the mes- 
senger of God to man. Gabriel is mentioned in the Old 


Testament in connection with revelations to Daniel 


The Archangel Gabriel appears often in paintings, as in 


this one by the Flemish artists Jan and Hubert van Eyck. 
Culver 


(Dan. 8:16; 9:21). He is also mentioned at the announce- 
ments of the birth of John the Baptist and of Jesus in the 
New Testament (Luke 1:19, 26). His feast day in the 
Roman Catholic Church is March 24. See also An- 
NUNCIATION; ARCHANGEL. GLEASON L. ARCHER, JR. 

GABRILOWITSCH, OSSIP. See Twan, Mark (His 
Travels). 

GAD was the name of the seventh son of Jacob, the 
child of his wife’s maidservant, Zilpah (Gen. 30:9-11). 
The tribe of Gad claimed descent from him. This tribe 
settled in the highlands east of the River Jordan, in an 
area known as Gilead. To the east lived the Ammon- 
ites, will: whom Israel was frequently at war. The judge, 
Jephthah. and the prophet, Elijah, were from Gilead. 
See also GILEAD. 

GADFLY. See HonsEFLY. 

GADOLINIUM, cap oh LIHN ih um (chemical sym- 
bol, Gd), is one of the rare-earth metals. Its atomic 
number is 64, and its atomic weight is 157.26. It was 
discovered in 1880 by the Swiss scientist Jean de Marig- 
nac, who named it in honor of the Finnish chemist 
Johann Gadolin. Gadolinium is found in gadolinite 
with other rare earths, and is best separated from them 
by ion-exchange processes. The silver-white metal melts 
at about 2,460°F., and boils at about 5,430?F. It is 
available commercially. Gadolinium is used in control 
rods in nuclear reactors. See also ELEMENT, CHEMICAL; 
Rare EARTH. FRANK Н. SPEDDING 

GADSDEN, Ala. (pop. 58,088; alt. 555 ft.), is an im- 
portant industrial center in Alabama. It lies on the 
banks of the Coosa River, about 65 miles northeast of 
Birmingham. For location, see ALABAMA (color map). 

The city’s industries manufacture steel, textiles, nails, 
wire, bolts, soil pipe, tractors, cotton pickers, mowers, 
stoves, furnaces, furniture, lumber, boats and boating 
equipment, and rubber tires and tubes. Dairy and beef 
cattle and poultry products also come from Gadsden. 

Gadsden, founded in 1840 as a farm village, was in- 
corporated in 1871. It was named for James Gadsden, 
who negotiated the Gadsden Purchase. The city has a 
commission form of government, and is the county seat 
of Etowah County. CHARLES G. SUMMERSELL. 

GADSDEN, CHRISTOPHER. Scc SourH CAROLINA 
(Famous South Carolinians). 

GADSDEN, JAMES (1788-1858), was an American 
statesman. While he was minister to Mexico from 1853 
to 1856, he arranged for the United States to buy the 
strip of land known as the Gadsden Purchase. This land 
was needed for the route of a transcontinental railroad 
which he had planned as president of a railroad com- 
pany. Gadsden was born in Charleston, S.C. See also 
GADSDEN PURCHASE. RICHARD N. CURRENT 

GADSDEN FLAG. See Frac (color picture, Flags in 
American History). 

GADSDEN PURCHASE. The treaty that ended the 
Mexican War in 1848 left some doubt about the west- 
em part of the boundary between Mexico and the 
United States. To clear up this question, and also to 
provide the United States with a good southern railroad 
route to the Pacific Coast, the government bought from 
Mexico a strip of land that included the region south of 
the Gila River in what is now Arizona and New 
Mexico. James Gadsden, a railroad promoter serving as 
United States Minister to Mexico, conducted the 
negotiations with Antonio López de Santa Anna, the 
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The Gadsden Purchase was so called because James Gadsden 
arranged the treaty with the president of the Mexican Republic. 


Mexican president. The treaty of sale was signed on 
Dec. 30, 1853, and the two countries exchanged ratifi- 
cations of the treaty on June 30, 1854. 

The land included in the Gadsden Purchase covered 
45,535 square miles. The United States bought it for 
$10,000,000. The sale met opposition in Mexico and 
was one of the reasons for Santa Anna’s banishment 
in 1855. Norman A. GRAEBNER 

GADWALL is a rare river duck of the Northern 
Hemisphere and Africa. This grayish-brown duck is 
about 20 inches long, and weighs around 2 pounds. It 
is the only American river duck with a white spot on 
part of its wing. Gadwalls build their nests in marshes, 


The Male Gadwall Duck loses its showy feathers during the 
summer months and grows plumage that resembles the dull- 
colored female. The duck cannot fly well during this period when 
it grows new feathers. The dull color serves to protect it. 
Cruickshank, МАВ 


meadows, and small islands. They lay 7 to 12 creamy 
white eggs. The gadwall sometimes dives for many 
kinds of water animals. It also eats grains. Its flesh usu- 
ally is tasty, depending on what the bird has eaten. 

Scientific Classification. The gadwall belongs to the 
family Anatidae. It is classified as genus Anas, species 
strepera. JosepH J. Hickey 

See also Duck. 

GAEA. See TERRA. 

GAEL, gayl, is a name given to the Goidelic (Gadhelic) 
branch of the Celticspeaking peoples. The Goidels 
came from the European continent and settled in Ire- 
land. From there, some went to the Isle of Man. 

The name Scotti was used for Irishmen in Latin docu- 
ments. In the А.р. 400's, some of these Irish Scotti set- 
tled in Scotland and gave the country their name. The 
Gaels became the ancestors of the Scottish Highlanders. 
Today the term Gaels often means the Highland Scots, 
but if language alone is considered, the Irish have an 
equal right to the name. Милллм F. MCDONALD 
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GAELIC LANGUAGE 


GAELIC LANGUAGE belongs to the Celtic branch 
of the Indo-European family of languages. ‘The Gaels 
introduced it to Ireland, from Europe, and later to the 
Isle of Man (see Gazz). Irish invaders took it to Scot- 
land about А.р. 500. Around 1300, this Common Gaelic 
language divided into two branches, Irish Gaclic and 
Scottish Gaelic. Manx, the Gaelic spoken on the Isle of 
Man, is now almost extinct. Spoken Irish began to split 
into dialects soon after 1200. The three main dialects 
are now those of Munster, Connacht, and County 
Donegal in Ulster. 

Invaders from England tried to impose the English 
language upon the Irish and Scots, beginning in the 
1100's and 1200s. They were not successful at first. By 
1800, Gaelic speakers were in the minority in Scotland. 
By 1851, only about one fourth of the population of 
Ireland spoke Gaelic. It declined even after 1893, when 
Douglas Hyde, Eoin MacNeill, and others founded the 
Gaelic League to revive it. 

After Ireland became an independent dominion in 
1922, Irish became its official language. About one 
person in five in Ireland can speak Irish today, but only 
one in 20 uses it daily. About 95,000 persons in Scotland 
speak the Gaelic language. 

See also IRELAND (Language). 

GAELIC LITERATURE includes all writings in the Gael- 
ic language. But often the term is used only for the 
Gaelic literature of Scotland. For the Gaelic literature 
of Ireland, see IRISH LITERATURE. 

The spoken Gaelic of Scotland diverged from Irish 
Gaelic about 1300, The written language, Common 
Gaelic, remained in use in both Ireland and Scotland 
until much later. The Book of the Dean of Lismore is the 
first important manuscript to show unmistakable Scot- 
tish Gaelic. It was written about 1520, and includes 
Scottish and Irish ballads and Common Gaelic bardic 
poetry. The first Scottish Gaelic book, a translation of 
John Knox’s Liturgy, was published in 1567. 

Scottish Gaelic is rich in poetry, but poor in prose. 
Mary Macleod and John Macdonald (Iain Lom) were 
the chief poets of the 1600s. Alexander Macdonald and 
Duncan Ban Macintyre outshone them in the 1700's. 
Interest in ancient literature increased after the 176078, 
when James Macpherson published alleged translations 
from the legendary poet Ossian. The poems of Sorley 
Maclean and George Campbell Hay began a small re- 
vival in the 1940's. VIVIAN MERCIER 

GAFF-TOPSAIL CATFISH. See Fis (Reproduction; 
picture, Unusual Breeding Habits). 

GAG, gahg, WANDA (1893-1946), an American 
artist, wrote and illustrated children’s books. Many 
consider her the first true American storytelling artist. 
Probably her best-known book is Millions of Cats (1928), 
which is widely regarded as a classic. It greatly influ- 
enced later illustrators. Her work is included in per- 
manent museum collections in America and Europe. 

Wanda Gag began writing and illustrating stories for 
children when she herself was a child. Her quaint peas- 
ant characters show the influence of European folk 
traditions, which surrounded her at her home town, 
New Ulm, Minn. People there had come to America 
from Austria, Bohemia, and Germany. She studied art 
at St. Paul, the Minneapolis School of Art, and the 


4 


VIVIAN MERCIER 


Art Students League in New York City. Growing Pains 
(1940), tells the story of her life. 

Her books include Funny Thing (1929), Gone Is Gone 
(1935), and Nothing at All (1941). She illustrated and 
gave new meaning and flavor to Tales from Grimm and 
Snow White and the Seven Dwarfs. She also translated 
them from German. : Е. BUTLER 

GAG RESOLUTIONS. Scc Apams, JOHN Quincy. 

GAGARIN, gah gah rin, YURI ALEKSEYEVICH 
(1934- ), a Russian air force major, became the first 


human to travel in space. The Soviet cosmonaut, or 
spaceman, circled the earth on April 12, 1961, at a 
speed of more than 17,000 mph. From blastoff to land- 
ing, his trip lasted 1 hour and 48 minutes. His space 


Cover for Time, the weekly news n 
by Boris Chaliapin. Reproduced by per 


The First Man in Space, Yuri Gagarin, wore a space svit 
equipped with instruments that recorded his body reactions. 


ship Vostok was in orbit for 89.1 minutes. At the highest 
point, Gagarin was about 188 miles above the earth. 

Gagarin said he suffered no ill effects from the flight. 
“I withstand well the state of weightlessness,” he 
radioed from his space capsule. 

Gagarin was born on a farm near Gzhatsk, west of 
Moscow. He attended vocational and technical schools, 
and was graduated from the Orenburg Air School. 

See also Space Traver (Man in Space). 

GAGE, THOMAS (1721-1787), a British general, gave 
the orders that resulted in the first battle of the Revo- 
lutionary War in America. In 1774, he was appointed 
governor and commander in chief of the province of 
Massachusetts. Although he and his American wile 
were personally popular, he found the people increas- 
ingly defiant. In April, 1775, he heard that they were 
collecting military supplies at Concord, and he ordered 
a detachment of troops to seize the supplies. His soldiers 
were fired on at Lexington and Concord, and suffered 
heavy losses. Two months later, Gage ordered the at- 
tack on Breed’s Hill in the Battle of Bunker Hill, but 
it was so costly that it led to his recall. 

Gage was born at Firle, Sussex. He entered the army 


Chicago Historica 
General Gage Receives the Children of Boston. While 
fhis English general was occupying Boston, his troops liked to 
tease the Boston children by interfering with their games. At last 
a group of the children called on the general to complain. He 
then ordered his men to stop annoying them. 


in 1741, and came to America with General Edward 
Braddock in 1755. He was with Braddock's troops at 
Fort Duquesne, when Indians in hiding shot them 
down. In 1760, he became governor of Montreal, and 
from 1765 to 1772, was British commander in chief in 
North America. WILLIAM В. WiLLGOX 
GAILLARD CUT. See PANAMA CANAL. 
GAILLARDIA, gay LAHR dih uh, is a flower that looks 
like a large daisy with a purple disk and yellow or red 
rays. It is also called blanket flower and fire-wheel. Most 
gaillardias are native to the central and western United 
States, but gardeners often raise them in other places. 
The head really consists of two different kinds of 


Gaillardias Are Large, Showy Flowers which grow on long 


stems. Double flowers are considered especially beautiful. 
J. Horace McFarland 


GAINSBOROUGH, THOMAS 


flowers, the tubular flowers in the disk, and ray flowers 
with long petals. The plant may be an annual, a bien- 
nial, or a perennial. Some types grow 2 or 3 feet high. 
They grow from cuttings or from seeds, depending on 
the type, and thrive in sunny, open places. 

Gaillardias produce many flowers from June to frost 
in autumn, Gaillardia aristata has a head that sometimes 
measures 4 inches across, with yellow petals. The yellow 
rays of Gaillardia pulchella have bases of rose-purple. 
Other types have canary yellow petals, and bright crim- 
son or rich maroon disks. 

Scientific Classification. Gaillardia belongs to the 
family Compositae. A common type is genus Gaillardia, 
species pulchella. DONALD WYMAN 

GAINES, GEORGE STROTHER. See ALABAMA 
(Famous Alabamians). 

GAINSBOROUGH, GA YNZ buh ruh, THOMAS (1727- 
1788), was one of the greatest British painters. He was 
primarily a portrait painter. His only competitor in 
England in this field was Sir Joshua Reynolds, who was 
an intense rival. Gainsborough’s most famous work is 
The Blue Boy, a portrait. It shows Gainsborough’s 
preference for cool blue and 
green colors, in contrast to 
the reds, yellows, and 
browns of Reynolds and 
George Romney. 

Gainsborough’s portraits 
are intentionally flattering 
to the sitter, which was the 
custom in his day. But he 
had temperament, and he 
painted with unusual sensi- 
tivity, grace, and charm. 
In this, he surpasses Reyn- 
olds and resembles Sir An- 
thony Vandyke, who had 
painted at the English court 
more than 100 years earlier. Most critics believe that 
Gainsborough was best as a painter of women. 

Gainsborough was born at Sudbury, Suffolk, the son 
of a cloth merchant. He showed an early talent for 
drawing and painting, and at 14, he went to London to 
study painting. He returned to Sudbury and married 
at 19. He began selling some portraits, and in 1759, he 
and his wife moved to Bath, the famous and fashion- 
able bathing resort. 

At Bath, Gainsborough won immediate success 
among the fashionable people who visited the town. He 
never became a courtier, though. He preferred a country 
ride on horseback or the company of close friends and 
his wife to the fashionable life of the town. 

In 1768, he was invited to become a founding mem- 
ber of the Royal Academy, and seven ycars later, he 
moved to London. He painted portraits of King George 
III and the royal family, and leading aristocrats, politi- 
cians, writers, and actors. Among them were Edmund 
Burke, William Pitt, Benjamin Franklin, Richard 
Brinsley Sheridan, Sarah Kemble Siddons, and Samuel 
Johnson. During his lifetime, Gainsborough painted 
about 500 such portraits at high fees. His early ones are 
detailed and tight in style, but later he painted more 
freely and impressionistically. 


Brown Bros. 
Thomas Gainsborough 
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Huntington Library and Art Gallery, San Marino, Calif. 
Gainsborough's Famous Painting, The Blue Boy, was 
bought by an American in 1928 for $800,000. 


Gainsborough often set his figures in a landscape. It is 
said that he preferred to paint landscapes, but could not 
sell them. He did paint a few landscapes that are still 
highly thought of, such as The Watering Place and The 
Market Cart. 

GAISERIC. See GENSERIC. 

GAIT. See Horse (Gaits). 

GAITSKELL, HUGH TODD NAYLOR (1906- ), be- 
came the leader of the British Labour party when Clem- 
ent Attlee resigned in 1955. Gaitskell was born in Lon- 
don, and was educated at Winchester School and New 
College, Oxford. Later, he taught economics at Uni- 
versity College in London. He was a temporary civil 
servant from 1940 until he was elected to the House of 
Commons in 1945. He served as Minister of Fuel and 
Power from 1947 to 1950 and Chancellor of the Ex- 
chequer in 1950 and 1951. C. L. Mowar 

GAIUS, or CAIUS, a Roman legal writer of the A.D. 
100's, wrote the Institutes of Gaius, an explanation of the 
clements of Roman law. It became the basis for the 
famous Institutes of Justinian (see JusriNIAN Cope). 
Little is known about Gaius, but his writings help in 
the study of comparative law and show how some law 
survived from primitive times. He wrote the Institutes 
between A.D. 130 and 180. The work was lost until 
1816, when it was found on a manuscript written over 
by works of Saint Jerome. 

GAIUS PLINIUS. See PLINY. 

GALACTIC CLUSTER. See Мику Way. 


Lester D. LONGMAN 


DANIEL J. DYKSTRA 
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GALAHAD, SIR, was the noblest knight of the 
Round Table in the legends of King Arthur. He took 
the most important part in the search for the Holy 
Grail, the cup from which Christ supposedly drank at 
the Last Supper. Sir Galahad is pictured as the ideal 
young man. He is set apart by his wonderful stre 
and purity. His qualities are shown in the follo 
lines from Alfred, Lord Tennyson’s poem, “Sir Gala- 
had": 

My good blade carves the casques of men 
My tough lance thrusteth sure, 

My strength is as the strength of ten 
Because my heart is pure. 


There are several versions of the Sir Galahad legend. 
In one, he is the son of Sir Lancelot and Elaine. In 
another, he is created by enchantment. In Sir Thomas 
Malory's version, Le Morte Darthur (The Death of 
Arthur), Sir Galahad, Sir Bors, and Sir Percival sec the 
Holy Grail. After this, the soul of Sir Galahad departs 
to heaven. 

In Tennyson’s Idylls of the King, Sir Galahad saw a 
bridge of a thousand piers rising up before him and 
stretching out toward a great sea. Each pier became a 
mass of flame as he crossed it. When he had passed far 


Sir Galahad, the purest and noblest knight of King Arthur's 
Round Table, was described in Tennyson's Idylls of the King. 


From the painting by George Frederic Wait 


out on the great sea, he was drawn into a heavenly city 
whose spires and gateways gleamed white like pearls. 
Over the city floated the Holy Grail. 
Related Articles in WORLD Book include: 
Arthur, King Idylls of the King Round Table 
Holy Grail Malory, Sir Thomas Tennyson, Lord 
GALÁPAGOS, guh LAH puh gus, ISLANDS lie in the 
Pacific Ocean 650 miles west of Ecuador, and belong 
to that country. They are sometimes called the Archi- 
pelago of Colón. For location, see ECUADOR (color map). 
The islands are made up of volcanic peaks and cover 
an area ol 2,966 square miles. They were once known 
as the Enchanted Isles. Pirates buried their stolen 
treasurc there, and castaways found the islands a refuge. 


KNOX WILSON 


CARIBBEAN. SEA 


Location Map of the Galápagos Islands 


Mutincers were sometimes left there. Robinson Crusoe 
(Alexander Selkirk) once visited the islands. About 
1,300 persons live there. 

Strange birds and animals live in the Galápagos. 
They include a rare cormorant that cannot fly; the 
penguin (widely believed to live only in the Antarctic); 
and mocking birds of a type unknown elsewhere. There 
are great turtles that weigh more than 500 pounds. The 
Spanish word for the turtles, galdpagos, gave the islands 
their name. Most fantastic of all are the thousands of 
lizards called iguanas. Many of them are 4 feet long. 
More familiar creatures include herons, sea birds known 
as boobies, and scarlet crabs, which are the same as an 
Atlantic species from which they have been separated 
for possibly 35,000,000 years. In 1835, Charles R. 
Darwin explored the 15 Galápagos Islands. He was im- 
pressed by the strange forms of life there. 

The five largest islands are Isabela (Albemarle, 
Santa Cruz (Indefatigable), San Cristóbal (Chatham), 
Fernandina (Narborough), and San Salvador (James). 
In 1942, Ecuador allowed United States troops to 
establish a base on the Galapagos to guard the Panama 
Canal. The United States returned this base to Ecuador 
in 1946, after World War II. Н. F. RAUP 

GALATA. See ISTANBUL (Location and Description). 

GALATEA, gal uh TEA uh, was a beautiful sea nymph 
in Greek mythology. She was the daughter of Nereus 
and Doris, and was often called “the queen of the 
sea.” The ugly one-eyed Polyphemus loved her. But 
Galatea gave herself to a Sicilian shepherd named 
Acis. The monster Polyphemus found them together 
one day and crushed them with a rock (see Pory- 
PHEMUS). The blood of Acis was changed into a stream 
which flowed out to sea to meet Galatea. Papam Corum 


GALAXY 


GALATIA, guh LAY shih uh, was a Roman province 
in Asia Minor. It included the central part of the pres- 
ent country of Turkey. The boundaries varied in dif- 
ferent periods. Galatia was named for the Gallic tribes 
(called Galatai by the Greeks) that invaded Greece and 
Macedonia and overran Asia Minor in the 200’s B.C. 
Attalus, King of Pergamum, defeated the Gauls in 239 
B.C., and forced them to settle in the part of ancient 
Phrygia which became Galatia. The Galatians lived in 
rural areas and made the cities pay tribute to them. 
They were subdued by the Romans in 189 B.C., but 
allowed to control their own government. 'The Romans 
used them as allies against 
other groups. 

The Emperor Augustus 
made Galatia a Roman 
province in 26 в.с. Its chief 
cities were Ancyra, Pessi- 
nus, and Tavium. The re- 
gionis mentioned frequently 
in the New Testament. The 
apostle Paul visited Galatia 
twice (Acts 16:6; 18:23), 
and later wrote a letter to 
the people of the province 
of Galatia. Paul's letter 
became known in the Bible 
as Saint Paul's Epistle to 
the Galatians. Joseren WARD SWAIN 

GALATIANS, EPISTLE TO THE, is the ninth book of 
the New Testament. Saint Paul wrote it to answer the 
charge that he was not a true apostle, and to deal with 
the question of whether Christians must keep the Mo- 
saic Law, at least if they wish to be perfect. He insists 
that “in Christ" they are free from the Law, but are to 
be guided by the Spirit. The letter is called the Christian 
Declaration of Independence. FREDERICK C. GRANT 

GALAXY, GAL uk sih, is a system of stars. A galaxy 
is sometimes called a stellar universe, and may include 
billions of stars. 'The earth is in a galaxy called the 
Milky Way, which forms the lane of light we also call 
by that name. The Milky Way system has a diameter of 
about 125,000 light-years, and is more than 20,000 light- 
years thick. A light-year is the distance light travels in a 
year, or about 6,000,000,000,000 miles. Many astrono- 
mers call other galaxies extragalactic nebulae. 

The Milky Way is believed to be a galaxy of the 
spiral form, with the sun located about 35,000 light- 
years from the center of the galaxy. The sun is on the 
inside of one of the spiral arms that extend out like the 
arms of a giant pinwheel. The galaxy even rotates like 
a giant pinwheel, with the outer parts of the arms trail- 
ing. It turns around once in about 200,000,000 or 
250,000,000 years at the sun’s distance from the center. 

Studying Galaxies. Astronomers know that billions 
of galaxies exist, because they can be photographed 
through high-powered telescopes. The most distant 
galaxies so far observed by the 200-inch telescope at 
Mount Palomar are about one billion light-years away. 
In the constellation of Virgo, there is a great cluster 
of hundreds of galaxies that extends into the neighbor- 
ing constellation of Сота Berenices, and into Leo. The 
Virgo cluster is 8,000,000 light-years away. Such a 
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The Province of Galatia is 
shown in black. 


Yerkes Observatory 
The Galaxy of Stars in the Nebula of Andromeda gives 
off almost two billion times as much light as our sun. This galaxy 
is in а constellation named for a maiden in Greek mythology. 


cluster of galaxies is sometimes called a supergalaxy. The 
whole universe of galaxies is called the metagalaxy. 

About 25 degrees from the south celestial pole there 
are two irregular galaxies that can be seen easily with 
the unaided eye. They look like luminous clouds, much 
as the Milky Way does. They are called the Magellanic 
Clouds, after the great explorer Ferdinand Magellan. 
They are only about 80,000 light-years away, and are 
companion, or satellite, galaxies to the Milky Way. 

On clear nights, another galaxy can be seen without 
a telescope in the constellation of Andromeda. This 
neighboring spiral is 800,000 light-years away. It radi- 
ates 1,600,000,000 times as much light as the sun. 

Galaxies are usually classified by their appearance. 
Irregular systems have no special form and no symmetry. 
Spiral systems resemble huge pinwheels, with giant arms 
extending from dense central cores. Elliptical systems 
appear round or elliptical, without the spiral arms. 
About half of all galaxies are spirals, 

Star Clusters are groups of stars that are associated to 
form clusters which can be seen with the unaided сус or 
through telescopes. Open clusters usually have only a few 
hundred stars. They are called moving clusters if they are 
close enough to the earth for their motion across the sky 
to be noticeable in relatively short periods. The Pleiades 
and the Hyades, both in the constellation of Taurus, 
the Bull, are the most famous open clusters in the sky. 

Globular clusters are much more compact than open 
clusters. They include tens of thousands of stars arranged 
in a globelike shape. Only about 100 globular clusters 
are known in the Milky Way galaxy, but other galaxies 
have thousands of globular clusters, as well as open 
clusters. CHARLES ANTHONY FEDERER, JR. 

See also Minky Way; NEBULA; STAR. 
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GALDHÓPIGGEN, or GALDHÓPIG. Sec Norway 
(Land Regions). 

GALE is a wind current that is stronger than a breeze 
but not so strong as a hurricane. The speed of a gale 
ranges from 39 to 63 miles an hour. 


GALE, ZONA (1874-1938), an Americ fiction 
writer, wrote of her birthplace, Portage, Wi in the 
stories in Friendship Village (1908). Miss Lulu Bett, 
dramatized from her novel by that name, v a 1921 
Pulitzer prize. Miss Gale returned to Portage in 1905 
after being a journalist in New York City. She wrote of 
leisurely neighborliness in a series of books on t town, 
But in Birth (1918), she also showed that li in such 


towns is occasionally bleak and repressed, н H. CLARK 


GALEN, GAY lun (A.p.138?-201?), CLAUDI s GALE. 
NUS in Latin, is often called the father of experimental 
physiology. His important contributions rank him sec- 
ond to Hippocrates in the history of medicine. Galen 
discovered that arteries contain blood and not air as had 
been taught up to his time. He also knew the heart set 
the blood in motion, but he failed to discover how the 
blood circulates through the human bodv. 

Ё Galen was born Per- 
gamum (now Bergama, 
Turkey). After studying phi- 
losophy in Pergamuin, he 
spent the next то vcars 
studying and practicing 
medicine in Smyrna. Phoe- 
nicia, and parts of Greece, 
He studied anaton the 
famous medical sc! in 
Alexandria, Egypt. He re- 
turned to Pergamum and 
was appointed a surgeon of 


gladiators. 
His fame spread, and he 
went to Rome. Galen gav 
lectures in the public theater and performed experi- 
ments on animals before large audiences. Because | 
man dissection had become illegal, he used pigs and 
Barbary apes for his demonstrations in anatomy and 
physiology. 

Galen wrote more than 400 books, but only 
main. These have been translated into many languages, 
One of the best-known books is On the Natural Faculties 
Unfortunately, his writings contain many errors. Be- 
use his authority was unquestioned, these errors were 
accepted by physicians and scholars throughout the 
Middle Ages. CAROLINE А. CHANDLER 

See also MEDICINE (History of Medicine). 

GALENA, guh LEE nuh (chemical formula, PbS). the 
chief ore of lead, is a heavy, brittle, lead-gray mineral 
with a metallic luster. Galena is a sulfide of lead. The 
pure mineral contains about 86.6 parts of lead and 13.4 
parts of sulfur by weight. 

The chief sources of this mineral are Mexico, Spain, 
Canada, the Harz Mountains of Germany, and the 
United States. In the United States, galena is found in 
Missouri, Idaho, Illinois, Iowa, Wisconsin, Colorado. 
and Montana. Argentiferous galena contains considerable 
silver besides the lead and sulfur. Industry sometimes 
uses this kind as an ore of silver. Coarsely grained ga- 
lena, used to glaze pottery, is called potters ore. А. Passt 

See also LEAD. 
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GALESBURG, Ill. (pop. 37,243; alt. 773 ft.), is the 
trading and railroad center for a rich farming region. 
The city lies about 160 miles southwest of Chicago (see 
IuuıINoıs [color map]). Galesburg is the home of Knox 
College. A group of people from Oneida, N.Y., founded 
the town and college in 1837. The fifth Lincoln-Douglas 
debate occurred there in 1858. Poet Carl Sandburg was 
born in Galesburg in 1878. The city has a council- 
form of government. PAUL M, ANGLE 


Manager 
GALICIA, guh LISH th uh, is a region in Central Eu- 
rope which lies west of the Ukraine in Russia, and 


north and east of Romania, Hungary, and Czecho- 
slovakia. It covers about 30,000 square miles. The 
region extends along the northern slopes of the Carpa- 
thian Mountains to the valleys of the Dnestr and 
Vistula rivers. 

About 7,000,000 people live in Galicia. More than 
half are Ruthenians, and most of them live in eastern 
Galicia. Many Polish people live in the western part. 

Agriculture is the chief industry. Crops include corn, 
hay, potatoes, sugar beets, and wheat. Minerals found 
in Galicia include coal, iron, lead, petroleum, salt, 
sulfur, and zinc. 

The principal cities are Kraków and Lvov, or Lwów. 


Galicia was an independent kingdom in the early 
Middle Ages. It became part of Poland in the 1300's, 
and fell to Austria at the time of the first division of 


Poland in 1772. Galicia became a province in the 
Austro-Hungarian Empire and was given some control 
over its internal affairs. 

During World War II, Germany first occupied west- 
ern Galicia after Poland's defeat. In 1941, Germany 
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GALILEE, SEA OF 


took possession of all of Galicia. Later, Russian troops 
occupied the entire region. After the war, eastern 
Galicia came under Russian control, and western Galicia 
remained under Polish rule. M. Kamit DZIEWANOWSKI 

GALILEE was the most northern part of Palestine in 
Roman times. It lay between the River Jordan and the 
Sea of Galilee on the east, and the Mediterranean Sea 
on the west. The region is now part of the state of Israel. 
The name Galilee comes from the Hebrew word дай, 
which means circle. 'The Hebrews living in the region 
were surrounded by Gentiles who moved there after the 
fall of Samaria in 722 в.с. The area was originally 
named for the Hebrew tribes that had settled there, 
Zebulun and Naphtali. 

Galilee has permanent interest for Christians as well 
as Jews. Many of the important events in the life of 
Jesus Christ took place in the region. Jesus home was 
in Nazareth, a hillside town in southern Galilee. Most 
of His apostles came from Capernaum, Bethsaida, and 
other towns around the Sea of Galilee. According to the 
Book of Tobit in the Apocrypha, Tobit’s son Tobias 
lived in Galilee (see APoCRYPHA). 

The people of Galilee were strong, brave, and indus- 
trious. They sold their fish, grain, wine, olive oil, and 
fruit to other countries, especially Egypt. After the Ro- 
mans destroyed Jerusalem in A.p. 70, many Jews took 
refuge in Galilee. The area became famous as a center 
of learning. FREDERICK C. GRANT 

See also NAZARETH; SEA OF GALILEE. 

GALILEE, SEA OF. See SEA or GALILEE. 
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Ancient Galilee lay on the 
eastern end of the Mediterra- 
nean Sea, above. The Sea of 
Galilee formed part of its 
easternborder.Manyimportant 
Biblical events took place in 
Galilee, right. 
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Galileo and the Swinging Lamp. 
Galileo discovered the law of the pen- 
dulum when he was only 20 years old. 
He timed the swings of a lamp in the 
cathedral at Pisa and observed that 
each swing took the same time, whether 
the arc was large or small. The bronze 
Lamp of Galileo, above, hangs in the 
cathedral. The fresco, right, was 
painted by Luigi Sabatelli about 1840. 


Alinari; Museo di Fisica e Storia Naturale, 
Florence, Italy (Alinari) 


GALILEO, саг uh LEE oh (1564-1642), an Italian 
astronomer and physicist, has been called the founder 
of modern experimental science. He made the first 
practical use of the telescope to discover many new 
facts about astronomy. Galileo discovered the law of 
the pendulum and is credited with discovering a famous 
law of falling bodies. He also invented a hydrostatic 
balance used in physics, designed the sector to aid drafts- 
men, and improved the telescope. 

Early Interests. Born Galilco Galilei in Pisa on Feb. 
15, 1564, he showed unusual skill in building toys as a 
child. He also played the lute and the organ well, and 
won a reputation for his excellent paintings. His mer- 
chant father, bewildered by Galileo’s varied interests, 
encouraged him to become a doctor. He studied medi. 
cine and the philosophy of Aristotle at the University 
of Pisa. 

Young Scientist. Galileo made his first important 
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scientific contribution at the age of 20, when he was 
a university student. He discovered the law of the 
pendulum while watching a great lamp swing from the 
ceiling of the cathedral in Pisa. He timed the motions 
of the lamp with his pulse beat, and noticed that cach 
swing took the same amount of time. Later, he sug- 
gested the use of a simple pendulum to time the pulse 
rate of medical patients, Christian Huygens, a great 
Dutch mathematician, also applied the principle in 
building astronomical clocks. See PENDULUM. 

Galileo left the university in 1585 because he lacked 
money. He abandoned medicine for research in math- 
ematics. During this time, he invented the hydrostatic 
balance, which is used to find the specific gravity of 
objects by weighing them in water (see GRAVITY, 
SPECIFIC). 

Galileo returned to the University of Pisa at the age 
of 25 as professor of mathematics. During this period, 


he is credited with discovering a famous law of falling 
bodies (see FALLING Ворлкз, Law or) He evidently 
reasoned that gravity pulls all bodies to earth with the 
same acceleration, regardless of their weight. According 
to an often-disputed story, he dropped a 10-pound 
and a l-pound weight from the top of the Leaning 
Tower of Pisa. A crowd of students, professors, and 
priests looked on as both weights struck the ground at 
about the same time, proving Galileo's theory correct. 
The story, however, is thought by many to be untrue 
in its details, although Galileo might have dropped 
two unequal weights at some time. Followers of Aris- 
totle, who said heavy bodies fell faster than lighter ones, 
bitterly opposed Galileo's new theory. Galileo was 
forced to leave the university. 

His Discoveries in Astronomy. In 1592, Galileo be- 
came professor of mathematics at the University of 
Padua. He taught there for 18 years. His fame as the 
greatest experimental physicist of his time attracted 
students from all parts of Europe. His historic achieve- 
ments in astronomy followed. In 1597, Galileo in- 
vented the sector, a type of compass still used by drafts- 
men. Beginning in 1609, he built many telescopes and 
sold them throughout Europe (see TErzscorr). He also 
made larger and more powerful telescopes than had 
been made before. 

Galileo’s first important observations in astronomy 
concerned the moon, and opposed the teachings of 
Aristotle. Galileo discovered that the moon was not a 
smooth sphere shining by its own light. He observed 
that its surface was marked by valleys and mountains, 
and that it showed only the light it reflected. He also 
studied the Milky Way. He ignored fables and super- 
stition about its nature. His observations indicated that 
the Milky Way was a mass of stars “so numerous as to 
be almost beyond belief.” 

He made his most sensational discovery, the four 
bright satellites of Jupiter, in 1610. He named these the 
Mediccan stars, after the Medici family, who ruled the 
province of Tuscany, where he was born (see JUPITER 
[planet]. That same year, he observed the peculiar 
form of Saturn. Its rings were recognized several years 
later by Christian Huygens. 

These discoveries added support to the Copernican 
system, and brought Galileo added fame (see COPER- 
nicus. NicorAvs). They also brought him extreme abuse. 
Most leaders of European thought at that time were 
suspicious of anyone who dared speak against popular 


became blind. 


Two of Galileo's Telescopes 
are displayed in a museum in Flor- 
ence. A lens from the telescope 
Galileo used when he discovered 
Jupiter's moons is on the plaque. 


Portrait of Galileo. Justus 
Sustermans painted this portrait 
about 1636. Galileo was about 72 
years old, and was writing about 
his life's work. Afterwards, Galileo 


GALILEO 


belief based on the teachings of the ancient wise men. 
Many churchmen and followers of Aristotle opposed 
Galileo. But Cosimo II, a member of the Medici family 
and grand duke of Tuscany, became his patron, or 
protector. He invited Galileo to serve as his personal 
mathematician at Florence and the University of Pisa. 
Galileo accepted the invitation. 

At Florence, Galileo detected the phases of Venus 
(similar to the phases of the moon) and a slight phase 
of Mars. On a visit to Rome, he used one of his own 
telescopes to show Pope Paul V and other high church 
officials what he had discovered. In spite of these 
demonstrations, a dispute followed between churchmen 
andscientists. The Church also bitterly opposed Galileo’s 
report on sunspots. 

Galileo firmly upheld the theory of Copernicus that 
the earth moves around the sun. Church officials 
warned Galileo to abandon the Copernican system. At 
the same time, the Church placed the work of Copernicus 
on the Index of prohibited books, where it remained 
for 200 years. 

The Inquisition. In 1632, Galileo published his master- 
piece, A Dialogue on the Two Principal Systems of the 
World. The Holy Office, or Inquisition, immediately 
called him to appear before it (see Inquisition). After 
a long trial, Church officials forced him to say that 
he gave up his belief in the Copernican theory, and 
sentenced him to an indefinite prison term. Instead of 
imprisoning Galileo, they confined him to his villa in 
Florence, 

He spent his last years writing on the laws of force 
and motion (see Dynamics). He published Dialogues on 
the Two New Sciences in 1638. It summed up his life’s 
work on motion, acceleration, and gravity, and fur- 
nished a basis for the three laws of motion laid down 
by Sir Isaac Newton in 1687. 

Before Galileo published his Dialogues, he became 
blind. He lived only five more years, but the Inquisition 
constantly watched him in his home during that time. 
He was buried in the Church of Santa Croce in Flor- 
ence. Fifty years after his death, the city erected a 
monument at the church in his honor. CARL T. CHASE 


Related Articles in Wonrp Boox include: 
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Root Gall attacks the roots of peach trees and often causes 
serious damage, A cross-section of an oak gall, inset, shows how 
it grows around the larva of a gallfly and protects it. 


GALL, gawl, is an unnatural growth on a tree or flower 
that is caused by the young larvae of insects, and some- 
times by worms, fungi, slime molds, or bacteria. The 
gall may be on a root, a stem, a flower bud, a leaf, or a 
flower. 

Galls have many different shapes. Some are smooth 
and round, like tiny balls. Others are rough and hairy. 
Some are shaped like tiny pine cones, or like a cluster of 
pointed stars. No one knows exactly how they grow or 
why. An insect deposits an egg inside the plant tissuc. 
After the egg hatches and the larva comes out, the plant 
tissue around the larva is stimulated in some mysterious 
way, and it develops rapidly into a gall around the 
larva. Some galls contain only one larva, while others 
have as many as a dozen. The galls vary in size from 
slight swellings to large growths several inches in diam- 
eter. Birds, squirrels, and insects often tear open the 
galls and eat the larvae inside, but many of the galls 
protect the larvae. Some galls produce juices that trap 
invading insects. Others contain a substance called 
tannin, which is very bitter. 

Many insects that produce galls are harmful to plants. 
The Hessian fly does millions of dollars worth of dam- 
age to the wheat crop in the United States and Canada 
each year. But some galls are valuable. The four-winged 
gallfly larva makes a spongy “apple” gall on oak trees, 
which contains tannin. These galls are used in leather 
tanning. They are also made into ink and dyes and 
often used in medicine. The galls used in commerce are 
gathered by people in parts of Italy, Iran, Cyprus, Asia 


Minor, and Syria. L. B. AREY 
Related Articles in WorLD Boox include: 

Bacteria Gallic Acid Slime Mold 
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GALL, FRANZ JOSEPH (1758-1828), a German anato- 
mist, founded the pseudo science of phrenology. He be- 
lieved that each of the functions of the mind has its own 
place in the brain, and that a person's mental and 
moral characteristics could be determined by examin- 
ing the shape of his head. He wrote, with Johann Kas- 
par Spurzheim, the four-volume Anatomy and Physiology 
of the Nervous System (1810-1820). Modern research has 
proved phrenology physiologically unsound. Gall was 
born at Tiefenbrunn, Germany. 

See also PHRENOLOGY. 

GALL BLADDER is a small pouch that stores bile. 
Many, but not all, animals with backbones have gall 
bladders. In human beings, the gall bladder is a | 
shaped sack that rests on the underside of the right por- 
tion of the liver. The gall bladder can hold about 13 
ounces of bile at one time. 

The neck, or stem, of the gall bladder, connects with 
a tube called the cystic duct, which enters the hepatic duct 
from the liver. Together, these tubes form the common 


KENNETH E. CLARK 


bile duct. During digestion, bile flows from the liver 
through the hepatic duct into the common bile duct 
and empties into the duodenum, which is the first section 
PORTAL VEI INFERIOR VENA САУА BARE AREA OF 


POSTERIOR SURFACE 
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GALL BLADDER or THE LIVER 
The Gall Bladder Lies Under the Right Side of the Liver. 


of the small intestine. Between meals, the bile is not 
needed but it continues to flow from the liver into the 
common bile duct. It is kept out of the duodenum by a 
small, ringlike muscle called the sphincter of Oddi, which 
tightens around the opening and will not allow the bile 
to pass. The fluid then is forced to flow into the gall 
bladder, where it remains until it is needed. 

The gall bladder is made to contract by action of a 
hormone called cholecystokinin (pronounced кон lee SIS 
toh KY nin). Most of this hormone is formed in the 
body from fats. 

Diseases that block the bile duct or the cystic duct 
are often quite painful. When bile stagnates in the gall 
bladder, the bile becomes excessively concentrated and 


gallstones form. Sometimes surgeons must remove the 
gallstones by operating. 
Related Articles in Wonrp Book include: 
Bile Gallstone Intestine 
Digestion Hormone Jaundice 
GALLATIN, ALBERT (1761-1949), was a statesman, 
financier, and diplomat during the early years of the 
United States. He was born in Geneva, Switzerland, 
and was educated at the University of Geneva. In 1780, 
e came to America and took part in the Revolutionary 
War. For a time, he taught at Harvard College. In 
1786, he moved to Penn- 
sylvania, became a mem- 
ber of the state legislature, 
and began writing sharp 
criticisms of Alexander 
Hamilion’s financial pro- 
gram. He was active in set- 
tling the Whisky Rebellion 
(see WHISKY REBELLION). 
Gallatin was elected to 
the United States House of 
Representatives in 1795. 
He became an active sup- 
porter of Thomas Jefferson. 
In 1801, Jefferson appoint- 
ed him Secretary of the 
Treasury, and Gallatin began to reduce spending and 
pay off the national debt. He opposed the War of 1812, 
and negotiated the Treaty of Ghent, which ended the 
war (see GHENT, TREATY OF). He served as United 
States minister to France from 1815 to 1823, and in 1826 
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was minister to Great Britain. 
Gallatin founded the Ethnological Society of America 
in 1942. He was its first president, and wrote several 


books on American Indian tribes. W. B. HESSELTINE 

GALLAUDET, car uh DEHT, is the family name of 
three. American educators, father and two sons, who 
pioneered in educating the deaf and dumb in the 
United States. 

Thomas Hopkins Gallaudet (1787-1851) became in- 
terested in teaching four-year-old deaf and dumb Alice 
Cogswell, and was sent by her father and others to study 
in Europe. There, he was discouraged from learning the 
oral method developed in England, and brought back 
instead the manual, or sign method, favored in France. 
Gallaudet founded the Hartford (Conn.) School for the 
Deaf in 1817, and wrote many children's books. He was 
born in Philadelphia. 

Thomas Gallaudet (1822-1902), the older son, opened 
a church for the deaf in New York City. Edward Miner 
Gallaudet (1837-1917), the younger son, opened Gallau- 
det College for the Deaf in Washington, D.C., in 1864. 
Both were born in Hartford, Conn. ALAN Kerra-Lucas 

GALLAUDET COLLEGE is a private, coeducational 
liberal arts college in Washington, D.C. It is the only 
college in the world for the deaf, and was founded in 
1864. by an act of Congress. Courses are taught by 
speech and the manual language of the deaf. The Hear- 
ing and Speech Center offers exceptional research 
facilities in problems of speech, hearing, and deafness. 
For enrollment, see UNIVERSITIES AND COLLEGES (table). 

GALLE, JOHANNG. See Astronomy (New Dis- 
coveries). 

GALLEON, GAL ee un, was at first an Italian armed 
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The Galleon Helped Establish English Naval Power. 


merchant ship. It had oars like a galley, but was shaped 
like the “round ship” used in the coasting trade. King 
Henry VIII of England developed the galleon into a 
strictly fighting ship. It was easily maneuvered and 
swift, compared with other ships of its day. It was the 
largest ship in the English Navy. The early fighting 
galleon had a heavy front mast, or foremast. The main- 
mast, or mast placed next behind the foremast, was also 
heavy. Both foremast and mainmast carried deep, 
square sails. Galleons also had one or two small masts 
toward the rear of the ship. These masts held three- 
cornered sails, called /аѓеел sails. A long, raised deck, 
called the quarterdeck, ran from the mainmast toward the 
rear of the ship, where a still higher deck, called the 
poop, was located. The forecastle, or raised deck in front 
of the foremast, was square and rather low. 

The sides of galleons of Henry УП day were usu- 
ally pierced for a dozen large guns. A few smaller guns 
were mounted above the main deck. The Spanish gal- 
leon, which appeared about 1550, had a higher and 
longer poop than the English galleon, and was less 
manageable. The Spaniards tried the ship for carrying 
treasure from the Americas during the latter 1500s. 
But it could not defend itself against the many pirate 
ships that sailed the seas, because it was too hard to 
maneuver. For valuable cargoes, the Spanish galleon 
was replaced by treasure-frigates, — Wittiam W. ROBINSON 

See also GALLEY; SHIP AND SHIPPING (color picture, 
Early Ships). 

GALLEY was a long, open warship used by the navies 
of ancient Mediterranean nations. These ships were 
moved through the water by means of long oars in rows. 
They usually had only one deck, and the side of the 


A Roman Galley Moved Both by Oars and by Sail. The 
oars were usually pulled by slaves chained to their seats. 
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ship, or freeboard, rose only a few feet above the water- 
line. The first galleys made by the Romans were copied 
from Greek and Carthaginian models, and were called 
uniremes. These galleys had only one row, or bank, of 
oars on each side. Later, the bireme, which had two 
banks of oars on each side, was developed. The trireme 
had three banks of oars. Galleys with as many as 40 
banks of oars were built, but were too hard to maneuver. 

The ordinary galley had about 50 oars. Each oar was 
40 to 50 feet long. Six men were generally required to 
pull cach oar. The oars extended through the portholes, 
generally in groups of four. War galleys usually had two 
or three masts. Guns were mounted at either end of the 
ship. The galleys carried more than 1,000 men. In an- 
cient times, the rower’s position was considered an 
honorable one. Later, slaves, prisoners of war, or con- 
demned criminals were used at the oars. The Greek and 
Roman galleys had a sharp point, or ram, that pro- 
jected from the bow, or front, of the ship. 

Today, the word galley is used to mean the kitchen 
aboard ship and in airliners. ROBERT COLBORN 
See also ANCIENT CIVILIZATION (Tools); TRIREME. 

GALLFLY. See Fry (Flies That Harm Plants); GALL. 

GALLI-CURCI, GAHL uh KOOR chee, AMELITA (1889- 

), an Italian opera singer, made her operatic debut 

before she took a voice les- 
son. She attended the Royal 
Conservatory in Milan, 
Italy, and won honors as 
a piano student. But she 
felt sure that she possessed 
an exceptional coloratura 
soprano voice and began to 
teach herself. Her debut in 
1909, as Gilda in Giuseppe 
Verdi’s Rigoletto, was a bril- 
liant success. During the 
next six years, she sang in 
Italy and Spain. Critics 
praised her voice for its 
range and clarity. Galli- 
Curci sang with the Chicago Opera Company from 
1916 to 1924 and with the Metropolitan Opera Com- 
pany in New York City from 1920 until her retirement 
in 1930. She was born in Milan. Daner A. HARRIS 

GALLIARD. See Dancinc (The Renaissance), 

GALLIC, GAL ick, ACID (chemical formula, СН» 
(ОН):СО»Н) is an acid found in many plants and 
plant growths called galls. Tea plants contain gallic 
acid. The acid is usually made from tannic acid, which 
comes from tea. Solid gallic acid has the form of white 
crystals. Solutions of the acid are used in medicine to 
shrink tissues and to kill germs. Tannic and gallic acids 
are important in making dyes and black ink. See also 
GALL. 

GALLIC WARS. See GAUL. 

GALLINULE, GAZ th nyool, is a water bird that lives 
in America and Europe. In Great Britain, the common 
gallinule of Europe is called water hen, or moor hen. Gal- 
linules are close relatives of the coots. 

The Florida gallinule, which lives as far north as On- 
tario, is sooty-colored or black. It looks like a coot, but 
has a broad red plate covering its forehead like a shield. 
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Culver 
Amelita Galli-Curci 


GEORGE L. Busi 


Its bill is red instead of white like the coot’s. The purple 
gallinule breeds from the southern United States to South 
America. Both these birds are a little more than a foot 
long. They live in marshes, where they build rough 
platforms for their nests. They lay from 6 to 14 eggs of 
different colors, and have loud voices like a hen's. 

Even though they do not have webbed feet, gallinules 
are excellent swimmers. But they are poor fliers. Dur ing 
the day they hide in marsh grasses. 

Scientific Classification. Gallinules are in the rail 
family, Rallidae. The European gallinule is genus Gal- 
linula, species chloropus, subspecies chloropus. The Florida 
gallinule is Gallinula chloropus cachinnans, and the purple, 


Porphyrula martinica. ЈозеРн J. Hickey 
See also Biro (color picture, Water Birds); Мор Hi N; 
Rat. 
GALLIPOLI, guh LIP oh lee, PENINSULA, once called 
Chersonesus Thracica, is a long, narrow land point of 
the Turkish province of Adrianople. The peninsula is 


most important for its strategic military position, be- 
cause it controls the Dardanelles Strait, the only en- 
trance into the Black Sea. In 1854, during the Crimean 
War, French and British troops landed on the Gallipoli 
Peninsula to protect Turkey from Russia. 

In 1915, French, British, Australian, and New Zea- 
land troops landed on the peninsula to attack Turkey, 
but were thrown back in a bloody defeat. Winston 
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Gallipoli Peninsula Controls the Dardanelles Strait. 


Churchill, First Lord of the Admiralty, was blamed for 
the defeat. See WorLD War I (The Dardanelles). 

The peninsula has many mountains. Farmers harvest 
large corn crops in the valleys, and grow grapes on the 
slopes of the hills. A town named Gallipoli is on the 
peninsula, about 120 miles from Istanbul. In 1929 the 
Turkish government renamed both town and peninsula 
Gelibolu. W. ELMER EKBLAW 

GALLIUM, GAL ih um (chemical symbol, Ga), is a 
metallic element. Its atomic weight is 69.72, and its 
atomic number is 31. The French chemist Paul Émile 
de Boisbaudran discovered it in 1875 while conducting 
experiments in spectrum analysis. Gallium was first 
found in zinc ore near Pierrefitte in the Pyrenees Moun- 
tains of France, and was named after Gallia, the ancient 
name of France. Gallium is a rare, grayish-white, hard 
metal. It can be hammered into thin plates which can 
be bent several times without breaking. Gallium melts 
by the mere warmth of the hand (about 86°F.). Its 
general properties resemble those of aluminum. Gal- 
lium combines with oxygen to form oxides, and with 
chlorine to form several kinds of chlorides. The metal 
has no commercial use. HARRISON ASHLEY SCHMITT 


GALLON, GAL un, is a 
unit of measurement used 
for liquids. It is a standard 
measurement in the United 
States, Canada, and Eng- 
land. A gallonis the amount 
of liquid that will fill a 
container of 231 cubic 
inches. A cylinder 6 inches 
long and 7 inches in diam- 
eter will hold almost ex- 
actly 1 gallon. A fourth ofa 
gallon is called a liquid 
quart. A half-quart is called 
a pint. A pintequals 4 gills. 
"The imperial gallon, used in 
England and Canada, 
equals 277.420 cubic inches 
of liquid, or about 1} regu- 
lar gallons. E. G. Srraus 

See also PINT; QUART; 
WEIGHTS AND MEASURES. 

GALLOP. See Horse 
(Gaits). 

GALLOWAY is a district 
in the southwestern part of 
Scotland. It is important 
as a cattle-breeding area, 
especially for its black horn- 
less cattle. Farmers also 
breed a small sturdy horse 
called the Galloway. 

Britons lived in Gallo- 
way until the Anglo- 
Saxons overran the area 
in the 600’s. Invaders from 
Ireland settled in Galloway 
in the 800’s. They gave 
the area its name, which 
means country of the Gael. 
The district became a permanent part of Scotland in 
the 1100s, under Alexander II. RonrRT $. Hoyr 

GALLOWAY. See Carrie (Other Beef Cattle). 

GALLSTONE is a hard object like a stone or pebble 
that forms in the gall bladder or bile duct. Gallstones are 
largely made of cholesterol, a kind of alcohol that is 
normally found in animal fats, bile, blood, the liver, 
and other tissues. In certain diseases of the liver or 
gall bladder, cholesterol, together with bile pigments, 
mineral salts, and other body products, hardens into 
these stones. 

When the gall bladder contracts, a stone may become 
caught in one of its ducts and cause great pain. A small 
stone may pass from the gall bladder to the common 
bile duct and cause pain or fever. The flow of bile into 
the duodenum may be cut off, causing jaundice, or 
yellowing of the skin and body tissues. 

A surgical operation is often necessary to remove 
gallstones. Persons with gallstones sometimes develop 
cancer of the gall bladder. E. CLINTON TEXTER, JR. 

See also CHOLESTEROL; GALL BLADDER; JAUNDICE. 

GALLUP, GAL up, N.Mex. (pop. 14,089; alt. 6,505 
ft.), is called the Indian capital because it is the trad- 
ing center of the Southwest tribes. Gallup lies about 
135 miles west of Albuquerque (see New Mexico [map]). 


1 GALLON 


The Standard Gallon used 
in the United States contains 
8 pints or 4 quarts. 


GALT, SIR ALEXANDER TILLOCH 


The Navaho, Zuñi, and Hopi reservations are nearby. 
The Inter-Tribal Indian Ceremonial, an all-Indian 
event, is held in Gallup each August. South of Gallup 
lie the ancient ruins of Hawikuh, one of the legendary 
Seven Cities of Cibola visited by Coronado in 1540. 
Gallup was founded in 1879. It has a mayor-council 
government. The chief industries are transportation, 
clay products, and Indian trading. Frank D. REEVE 

GALLUP, GEORGE HORACE (1901- ), ап Amer- 
ican statistician, specializes in public opinion and busi- 
ness surveys. His Gallup Poll on political issues and the 
popularity of politicians became well known. He pre- 
dicted correctly the outcome of the 1936 presidential 
election. This success helped to boost his reputation 
for accuracy. He developed a method of measuring 
reader interest in news features and advertising. In 
1935, he founded the American Institute of Public 
Opinion at Princeton, N.J. Gallup was born in Jeffer- 
son, Iowa, and was graduated from the University of 
Iowa. Duprey DILLARD 

GALLUP POLL. See Pott or PUBLIC Opinion (History). 

GALSWORTHY, GAWLZ wur thih, JOHN (1867- 
1933), was one of the most important British novelists 
and dramatists of his time. He received the 1932 Nobel 
prize for literature. His novels and plays usually pro- 
tested against social injus- 
tice. They also rank high 
as literature. His most 
important work was his 
series of novels about the 
Forsyte family. The main 
character, Soames Forsyte, 
became so well known that 
when Galsworthy wrote 
of his death, The Times of 
London headlined it. 

Galsworthy had been 
writing for almost 10 years 
when his first novel about 
the Forsytes, The Man of 
Property, was published in 
1906. This book showed his ability as a critic of middle- 
class life. It was followed by Zn Chancery (1920) and To 
Let (1921). The three books were published in one vol- 
ume, The Forsyte Saga (1922). He continued the Forsyte 
family’s record in The White Monkey (1924), The Silver 
Spoon (1926), and Swan Song (1928), which were pub- 
lished together as A Modern Comedy (1928). 

The Silver Box, Galsworthy’s first play, was produced 
at the Court Theatre, London, in 1906. His other plays 
include Strife (1909), which deals with industrial 
troubles, and Justice (1910), a play about prison life. 
Galsworthy was born in Surrey, and educated at 
Harrow and Oxford. R. W. STALLMAN 

GALT, gawit, SIR ALEXANDER TILLOCH (1817-1893), 
was the first prominent Canadian official to propose a 
tariff on British imports, and one of the first to work for 
Canadian confederation. He served as commissioner of 
the British American Land Company from 1844 to 1855, 
Canadian Minister of Finance three times, and Cana- 
dian High Commissioner to Great Britain from 1880 to 
1883. Galt was born in London, and came to Canada 
in 1835. W. R. WILLOUGHBY 
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GALTON, SIR FRANCIS 


GALTON, GAWL tun, 
SIR FRANCIS (1822-1911), 
a British scientist and cousin 
of Charles Darwin, became 
known for his researches in 
meteorology, heredity, and 
anthropology. He spent 
five years in the Sudan and 
South-West Africa study- 
ing the inhabitants of the 
areas. The Royal Geo- 
graphical Society gave 
him its gold medal for his 
account of his travels. Gal- 
ton suggested important 
theories in meteorology, 
published weather charts, and introduced the idea of 
anticyclones (see CvcLoNE). His studies of fingerprints 
led to their use in identification (see FINGERPRINTING 
[History]). 

Galton argued that plants and animals vary accord- 
ing to patterns. He devised new statistical methods and 
applied them to the study of heredity. He was the first 
to call the science of human breeding eugenics. Galton 
urged the planned improvement of the human race by 
selection of superior parents. In his will, he left moncy 
to found the Chair of Eugenics at London University 
(see EUGENICS). 

Galton was born near Birmingham, and was edu- 
cated at Birmingham General Hospital and Cambridge 
University. He wrote Hereditary Genius (1869), English 
Men of Science (1874), and Inquiries into the Human 
Faculty and Its Development ( 1883). Morpecat L. Сават. 

GALVANI, gah! VAH nee, LUIGI (1737-1798), an 
Italian anatomist, pioneered in electrophysiolog , the 
study of the relationship between living organisms and 
electricity. He was ridiculed when he first observed the 
muscular twitching of frogs’ legs suspended by copper 
hooks over an iron railing. But his discovery that a 
muscle could be made to contract by an electric current 
laid the foundation for the study of animal electricity, 
an important part of neurophysiology. See ELECTRICITY 
(Flowing Electricity). 

Galvani studied and practiced medicine in Bologna, 
where he was born. He refused to take the oath of alle. 
giance to the Cisalpine Republic, a north Italian pup- 
pet state set up by Napoleon I, and was removed as pro- 
fessor of anatomy at the University of Bologna. He was 
reinstated just before he died. Such terms as galvanism 
reflect his importance. CAROLINE A, CHANDLER 

GALVANIZED IRON AND STEEL. Iron and steel 
articles sometimes are coated with zinc to prevent them 
from rusting. In the early 1800's, wrought iron coated 
with zinc became known as galvanized iron. Later, when 
steel products also were coated with zinc, the name gal- 
vanized iron continued to be used to describe them. 
At the present time, much more steel than iron is coated 
with zinc. 

Steel or iron articles that have been cleaned with acid 
are galvanized by dipping them in a bath of melted 
zinc. This process is called hot-dip galvanizing. Manu- 
facturers use it to coat steel sheets, pails, pipes, nails, 
wire, and other products. When the zinc cools on the 
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product, it leaves small drops of zinc, or crystals, on the 
surface of the iron or steel. This gives galvanized irona 
spotted, or mottled, appearance. 

Steel or iron articles also are galvanized by placing 
them in a solution in which zinc or zinc s: dis- 
solved. With the aid of electricity, the zinc is trans- 
ferred, or plated, onto the articles. This process is called 
electrogalvanizing. Although the use of electricity in gal- 


ts are 


vanizing is a modern development, the first zinc- iting 
process was named after the Italian scientist Luigi Gal- 
vani. Galvani in the late 1700's made some of the 
pioneering studies of electricity, 

Galvanized iron is used mostly to make plain and 
ridged sheets for the roofs and sides of buildings. It is 
used widely for buildings in tropical and semitropical 


countries where the damp air rusts metals and rots wood 
quickly. Sulfurous compounds destroy the finish oi gal- 
vanized iron. For this reason, it should not bx placed 
where it will come in contact with smoke containing a 
large amount of sulfur. 

The French used a method of making iron rust-proof 
by coating with zinc as early as 1742. An Englishman, 
Н. W. Craufurd, obtained the first patent for galvaniz- 
ing iron in 1837. WALTER В. WILLIAMS, Jr. 

See also ELECTROPLATING; RUST; ZINC. 

GALVANOMETER, Gaz vuh NAHM ee tur, is a deli- 
cate instrument used to detect and measure the strength 
of an electric current. There are several kinds of oal- 
vanometers, but the operation of most of them is based 
on the fact that an electric current flowing in a wire 
sets up à magnetic field around the wire. See Iiic- 
TROMAGNETISM. 


A galvanometer usually has a scale with numbers at 
regular intervals, but the numbers do not represent any 
particular units of current. The stronger the current 
detected, the farther a needle or a beam of light moves 


across the scale. When the scale is marked to show 
standard units of current, the instrument is called bx 
another name, such as ammeter, milliammeter, or 
microammeter (see AMMETER). 


A Galvanometer detects and measures the strength of an elec- 
tric current. The current makes a needle move across the diol. 
W. M. Welch Mfg. Co. 


The D'Arsonval Galvanometer is one of the most 
commonly used galvanometers. In this instrument, a 
coil made of fine wire hangs between two poles of a 
permanent magnet. The coil hangs from a small wire 
that acis as a spring and carries the current from one 
outside terminal. A spiral wire at the bottom of the 
coil carries the current to the other terminal. An iron 
core inside the coil concentrates the magnetic field 
of the permanent magnet. A mirror attached to the coil 
reflects а beam of light so that it forms a spot on the 
scale. 

If there is no current, the spring keeps the coil in a 
neutral position, and the reflected beam of light shines 
on the "zero" reading of the scale. But when current 
flows through the coil, the reaction of its magnetic 
field with the magnetic field of the permanent magnet 
makes the coil turn, The attached mirror also turns 
and the reflected beam of light records the extent of 
the turn on the scale. Sometimes a needle is attached 
to the coil to take the place of the mirror and the beam 
of light 

Other Types. Most instruments used for measuring 
direct current use the moving-coil principle of the 
D'Arsonval galvanometer. For example, a D'Arsonval 
galvanometer can be modified and provided with a 
suitable scale to make a direct-current ammeter. 


In another type of galvanometer, the coil remains 
stationary. But a small magnetic needle is suspended 
so that it turns when a current flows through the coil. 


If the magnetic needle is replaced by a soft iron needle, 
the galvanometer can be used to measure alternating 
current BENJAMIN J. DASHER 

See also KELVIN, LORD; POTENTIOMETER; VOLT- 
METER; WHEATSTONE BRIDGE. 

GALVESTON, GAL vus tun, Tex. (pop. 67,175; alt. 
5 ft.), is one of the world’s great sulfur and cotton ports. 
It is also a resort and amusement center, with 32 miles 
of beaches and a $2,000,000 pleasure pier. Galveston 
lies on the eastern end of Galveston Island, about two 
miles off the Texas shore in the Gulf of Mexico. The 
island is about 32 miles long and 2 miles wide. For 
ocation, see Texas (color map). 

Galveston is one of the busiest ports in the United 

States. It has been called The Port of Quickest Dispatch 
because it lies nearer to deepwater shipping lanes than 
any other port in the country. It ranks as the world’s 
argest sulfur port and a leading cotton and wheat 
port. Raw sugar, bananas, and jute are also received 
in large quantities. 
The city’s chief industries include cotton compressing, 
dock repairing, producing industrial chemicals, ship- 
building, and tea blending. Galveston has fisheries, 
machine shops, and a tin smelter. Pelican Island, a 
4,000-acre tract on Galveston’s deepwater harbor 
channel, has been developed as an industrial site. A 
$6,000,000 industrial causeway between Pelican Island 
and Galveston was completed in 1958. 

Two causeways link Galveston and the Texas main- 
land. One accommodates four lanes of automobile 
traffic. "The other carries two traflic lanes, railroad 
traffic, and gas and water mains. A channel connects 
Galveston Harbor with the Gulf of Mexico and with 
the Gulf Intracoastal Waterway, which extends from 
Mexico to Florida. 

Galveston is the home of the State Medical College 


Browning, Pix 


Sun, Surf, and Sand along Galveston's 32-mile-long beach 
front attract more than 1,000,000 visitors a year. 


of the University of Texas, the John Sealy Hospital, the 
State Psychopathic Hospital, and the State Crippled 
Children’s Hospital. It has three federal hospitals and 
Moody Memorial Home for cerebral palsy victims. 
Spanish surveyors named the island for Count Ber- 
nardo de Galvez, Viceroy of Mexico, in 1785. In 1836, 
the site of the city was bought from the Republic of 
Texas by Michael B. Menard, who organized the 
Galveston City Company. Galveston received its city 
charter in 1839. In 1900, a disastrous hurricane struck 
the island, killing about 6,000 people. It was the worst 
recorded disaster in the history of North America. 
The city built a huge wall of steel, concrete, and granite 
to guard against future hurricane damage. Galveston 
originated the commission form of government in 1901, 
but changed to the city manager form in 1961 (see 
CITY AND LOCAL GOVERNMENTS). 
GAMA, VASCO DA. See Da Gama, Vasco. 


Н. BAILEY CARROLL 
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GAMALIEL 


GAMALIEL, guh MAY lih ul, a great Jewish scholar, 
was the rabbi, or teacher, with whom Paul studied in 
his youth. He was a member of the Sanhedrin, the high 
council of Jews in Jerusalem. The name Gamaliel comes 
from the Hebrew and means reward of God. Gamaliel 
was one of the Pharisees, and is said to have been presi- 
dent of the Sanhedrin for several years. He persuaded 
his associates not to kill Peter and the other Apostles 
for preaching Christian doctrines (Acts 5:34). He said 
that if Peter’s teaching came from man alone, it would 
have no effect. If it came from God, there was no use 
fighting it. Some believed that Gamaliel became a 
Christian, but there is no proof to show that such a 
conversion occurred, FREDERICK C. GRANT 

See also PHARISEE; SANHEDRIN. 

GAMBETTA, LEON. See Franco-Prusstay WAR 
(The End of the War). 

GAMBIA, GAM bih uh, is a British colony and protec- 
torate on the west coast of Africa. The protectorate has 
an area of 3,974 square miles. The colony covers 29 
square miles within the protectorate. Gambia lies along 
the Gambia River. Ships can sail inland for 175 miles. 
For location, see Arrica (color map). 

Since the malaria-carrying mosquito has been almost 
wiped out, the climate is fairly healthful. Hippopota- 
muses and crocodiles live in the rivers and creeks. Lions, 
leopards, monkeys, wild boars, and deer abound in the 
forests and on the plains, 

Gambia has a population of 279,686. The few 
Europeans in Gambia live on St. Mary’s Island. Rice, 
maize (corn), cotton, groundnuts for making margarine, 
rubber, and palm oil are produced. The main exports 
are hides, beeswax, groundnuts, and palm kernels. 
Bathurst, the capital, is on St. Mary's Island (see 
BATHURST). ALAN P. MERRIAM 

GAMBIA RIVER is a stream in western Africa that 
rises in the Senegal mountains and flows westward for 
about 500 miles to the Atlantic Ocean. The western 
part of the river flows through the British protectorate 
of Gambia. The seaport of Bathurst, one of the most 
western points on the continent of Africa, lies at the 
mouth of the river. LOYAL DURAND, JR. 

GAMBIER, GAM beer, ISLANDS lic in the southeast 
Pacific, goo miles southeast of Tahiti. The largest island 
of the group, called Mangareva, is a grass-covered ridge 
5 nautical miles long and 1,447 feet high. A barrier reef 
and smaller, rocky islets enclose this island. Only 
three of these islets are inhabited. Sandy islets also lie 
on the barrier reef, which is 40 miles around. The land 
area totals about six square miles. The 510 Polynesian 
inhabitants of the islands raise chickens, pigs, goats, and 
food crops for their own needs. 

Captain Henry Wilson, an English mariner, dis- 
covered the Gambier Islands in 1797. France claimed 
the islands in 1844, and later annexed them in 1881, to 
form part of French Oceania. Epwin Н. BRYAN, JR. 

GAMBLING means staking something of value in a 
game of chance. True games of chance require no skill, 
The outcome depends entirely on luck. 

People gamble because they hope to win something 
for nothing. But one can more easily lose, and the loss 
may involve money which was earned by hard effort 
and which may be difficult to replace. A serious loss 
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often causes hardship. Hence it is not considered de- 
sirable or wise for anyone to gamble. 

Gambling is as old as history. Dice games are known 
to have been popular in ancient times. The Roman 
historian, Tacitus, who lived about A.D. 100, stated 
that gambling was very common among the tribes of 
Germany. Some of the players would even stake their 
lives on the outcome of a game. 


Gambling often means different things to different 
persons at different times. The laws of the various siates 
of the United States have differing interpretations of 
what types of activities should be considered gambling, 


For example, insuring boats and their cargoes was once 
considered gambling. Authorities said that the insur- 
ance was really a wager on the outcome of an uncertain 


event. Most of the games played at amusement parks, 
carnivals, and county fairs are forms of gambling. The 
winner of many types of games receives a prize. 

Legal Gambling. Many countries now prohibit pro- 
fessional gambling houses. But some permit certain 


games of chance, such as poker, that require some skill. 
A number of Latin-American countries permit the 
lottery, or the placing of bets on numbers drawn [rom a 
box. Many European countries allow casinos or gam- 
bling houses, where roulette and rouge et noir are popular. 

The United States has no federal law against gam- 
bling houses, but Nevada is the only state that allows 
them. All other states have gambling laws of some kind. 
These laws permit some types of gambling, and forbid 
others. Some states tax the forms of gambling they 
allow and receive revenue in this way. 

Social scientists have found that gambling laws do 


not stop gambling from taking place. For example, 
horse racing is legal in many states. This means that 
persons may bet on horse races if they do their betting 
at the race track. A certain percentage of the money 
wagered goes into theState treasury. But betting on 
horses is illegal away from the track. This does not 
prevent people from betting on horses. They seck out 


bookmakers, who take bets and pay off winners just as 
the race track does. 

Other Forms of Gambling take place either within or 
outside the law. Bookmakers also take bets on prize 
fights, elections, and athletic contests such as basketball 
and football games. Dice are used in other games such 
as twenty-six and chuck-a-luck. Many persons gamble 
on numbers games, or policy games. The policy game is a 
form of lottery. A person takes any three-digit number 
from ooo to 999. There is a winning number for cach 
day. Slot machines, punchboards, pinball machines, 
raffles, and bingo also account for much gambling in 
the United States. 

Related Articles in Wonrp Book include: 

Bucket Shop Las Vegas Monte Carlo Roulette 
Dice Lottery Poker Wager 

GAMBOGE, cam BOHJ, is a gumlike resin which is 
obtained from the gamboge tree. This tree grows in 
Cambodia, Ceylon, Thailand, and other countries of 
eastern Asia. See RESIN. ` 

The juice which makes gamboge'is found in the 
middle layers of the bark. After it is taken from the tree, 
the juice hardens and becomes a bright yellow color 
on the inside and a dirty orange color on the outside. 
Gamboge is used for mixing water colors, and for stain- 
ing wood, C. L. MANTELL 


Jerome S. MEYER 


A Large Game Refuge in Nevada protects the almost ex- 
tinct antelope that once used to roam the plains in great numbers, 
Female ontelopes and their young live apart from the males 


GAME is the name given to all wild animals that are 
killed by hunters for food, fur, or the sport of hunting. 
Game includes all kinds of animals—fierce beasts such 
as tigers and bears, small creatures such as rabbits and 
squirrels, and game birds such as ducks and geese. 

Game Laws. The governments of most civilized 
countries have passed game laws in order to prevent too 
much killing of wildlife and the destruction of whole 
kinds, or species, of animals, In the United States and 
Canada, these laws forbid the shooting of animals ex- 
cept during certain periods each year. The period when 
game may be killed in limited quantities is known as 
the open season. The period during which killing is pro- 
hibited is called the closed season. Game laws limit the 
number of animals that each hunter may kill, or have 
in his possession, or ship out of the state. 

Public Wildlife Refuges have been set aside for the 
preservation of wild animals by national, state, and pro- 
vincial governments. In addition, the national parks 
are wildlife sanctuaries for thousands of wild animals. 
The largest game refuge on the North American conti- 
nent is Jasper National Park in Alberta, Canada. It 
covers about 4,200 square miles. The largest in the 
United States is Yellowstone National Park (3,472 
square miles). The U.S. Fish and Wildlife Service di- 
rects the nation’s game-conservation program. 

Private Game Preserves. On private game preserves, 
game may be hunted only by the owner. Some large 
areas in Europe have been private game preserves since 
the Middle Ages, when hunting was the privilege of the 
rich lords. Thousands of shepherds and farmers were 
driven off the land by wealthy landowners in Great 
Britain during the late 1 700°, so that huge private game 
preserves could be established. At one time there were 
severe penalties for poaching, or hunting in a private 
preserve without permission. Today there are still many 
private preserves in Great Britain and elsewhere in 
Europe. They are less common in the United States 
and Canada. Other private game preserves are kept up 
by lovers of wildlife who wish to save the animals from 
the hunters. Many private conservation groups also 
donate funds for public refuges. НЕввЕвт E. KAHLER 


Related Articles. Sce the articles AFRICA, ASIA, NORTH 
AMERICA, and SOUTH AMERICA for Animal Life maps. See 
also the Natural Resources sections of the various coun- 
try, province, and state articles, such as ALABAMA 
(Natural Resources). Scc also the following articles: 


Fish and Wildlife Service 
during the summer months. The females defend themselves with 
their sharp hoofs. Striking with their forefeet, they can disable 
a wolf or even cut a rattlesnake to pieces. 


Ровіс WILDLIFE REFUGES 
National Forest National Park Okefenokee Swamp 
SOME GAME ANIMALS 


See ANIMAL; Bird; FisH, with their lists of Related 
Articles. See also: 


Bear Elk Mountain Lion ‘Tarpon 

Buffalo Hippopotamus Rhinoceros Tiger 

Deer Lion Salmon Trout 

Elephant Moose Sturgeon Walrus 
UNCLASSIFIED 

Angling Fur 

Big Game Hunting 

Conservation (Wildlife) Trapping 

Fishing Wildlife Conservation 


"Why Game Wardens Go Crazy," a cartoon by "Ding" 
Darling. This illustration shows that the Indians killed only for 
food, but that “civilized” white men kill much more than they 
can use. To protect our wild game, laws govern the number of 


animals that can be killed by a hunter during the season. 
N.Y. Herald Tribune and Des Moines Register 


STAND THE WHITE MAN 
NEVER. MAS ENOUGH 


Suzanne Szasz 


GAME. The games of children do not change much 
through the years. Roman children played a form of 
hopscotch. The rhymes of such games as “London 
Bridge” and “Farmer in the Dell” are over a hundred 
years old. Children today use the same words and play 
the games in the same way and with as much enjoy- 
ment as their grandparents did. Children’s games are 
also much the same the world over. Chinese children 
play a form of tag. French children play a game much 
like “Here We Go Round the Mulberry Bush” to the 
words of a song called “On the Bridge at Avignon.” 

The only important changes which are made in most 
games come as the result of new inventions and new 
happenings. A game called “Train” was popular in the 
early 1900's. Children sat in seats in a line, and a 
conductor took up tickets. Nowadays children play 
much the same game. But they call it “Airplane,” and 
instead of a conductor they have a stewardess. 

One of the most pleasant things about games is that 
they are at the same time fun and good for people. In 
some parts of New England during the early days of 
America, many persons thought that games were bad. 
They believed that they were a waste of time which 
could be spent better in work or study. But games are 
natural for children and helpful in their growth. Many 
games get children into the fresh air and sunlight. 
Other games are good training for the mind, For 
adults, games are a relaxation from their daily work. 

Kinds of Games. There are games for young children, 
older children, and adults. There are games for school 
rooms and playgrounds. There are games for parties 
and for family groups. Some of the best-known games 
are described in this article. They are only a few of the 
many games played in the United States. The rules 
which are given may be different in some ways from 
the rules with which some people are familiar. But these 
rules are those used in most parts of the country. 


Games for Young Children 


The group games which young children play are very 
simple. They usually have one action which is repeated 
over and over again. Many games are played with a 
simple song or repeated rhyme. Here are some of the 
most familiar and popular games played by young 
children: 


London Bridge. This game needs at least eight or ten 
players. Two players are picked as the leaders, one for 
each side. They join hands to form a bridge. The rest of 
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d. 


The Mulberry Bush Is a Group Game for young children, 
The boy in the center must try to break through the circle, 


the players get in line and march under the bridge to the 
tune of a song: 

London bridge is falling down, falling down, 

falling down. 

London bridge is falling down, my fair lady. 
At the last word of the song, the players who form the 
bridge lower their arms to catch the player who is 
passing under their arms at that time. They « 

Off to prison you must go, you must go, yor 

Off to prison you must go, my fair lady. 
The player who has been caught then picks one of the 
leaders to follow. The rest of the players start in all over 
again to march under the bridge. The action i sated 
until all players have been caught. The side which has 
the most players at the end wins the game. 

Drop the Handkerchief. This game also needs airly 
large number of players. They join hands in « circle. 
One player is “It” and runs around the circle with a 


must go, 


handkerchief. He drops the handkerchief behind one of 
the players. He keeps on running around and tries to 
get back to tag the player behind whom he has dropped 
the handkerchief, before that player can pick it up. If 


the player picks up the handkerchief first, he starts 
running to tag the one who dropped it. If the player who 
dropped it reaches the spot without being tagged, then 
the second player becomes “It.” If the first player is 
tagged, he keeps on being “It.” The song often sung with 
this game is “Itisket, Itasket.” 


Follow the Leader. This game can be played by any 
number of children. It can be played indoors or o1:1:loors. 
The players get in line with the “leader” at the head of 
the line. The leader starts off and the rest follow him. 


They must go wherever he goes, and make any notions 
which he makes. 

l Saw. This is a good game fòr indoors. Опе player 
tells of some action he has seen. He can say, “I saw a 
dog running,” or “I saw a bird flying.” The rest of the 
players then imitate the action which has been spoken of. 


Farmer in the Dell. This is a singing game. All the 
players join hands in a circle, except one, the “fariner.” 
He stands in the center of the circle. The players begin 
to sing: 


The farmer in the dell, the farmer in the dell. 

Hi ho, the derry oh, the farmer in the dell. 

The farmer takes a wife, the farmer takes a wife. 

Hi ho, the derry oh, the farmer takes a wife. 

At this time, the “farmer” picks another player as 
his “wife.” The “wife” then joins him inside the circle. 
The song continues with slightly different words in cach 
verse. The ^wife takes a child," the "child takes a nurse," 
the “nurse takes a dog." Then the "dog takes a cat," 
the “cat takes a rat,” and the “rat takes a cheese." The 
game ends with: 


The cheese stands alone, the cheese stands alone, 
Hi ho, the derry oh, the cheese stands alone. 


The game can start over again with the “cheese” be- 
coming the “farmer” of the new game. 

Cat and Mouse. This is a very good tag game. The 
players join hands in a circle. Two players are picked 
to be “cat” and “mouse.” The cat stands outside the 
circle and the mouse inside. The cat tries to catch the 
mouse. The rest of the players help or hinder the cat by 
raising or lowering their arms. The cat and mouse can 
run in and out of the circle under the other players’ 
arms. When the mouse is caught, other players are 
picked. 

The Mulberry Bush. Again, all the players join hands 
in a circle. One player is chosen “It” and gets in the 
middle of the circle. The other players move around 
him and sing: 


Here we go round the mulberry bush, the mulberry 
bush, the mulberry bush. 


Here we go round the mulberry bush, so early in the 
morning. 


The player who is “It” runs against the arms of the 
other players as hard as he can and tries to break 
through the circle. If he breaks through, another player 
becomes “It.” 

There are many other games for young children. 
Many are much like these. The ones given above are the 
most familiar children’s games. They have been played 
for hundreds of years in many different countries, and 
still are popular. 


Games for Older Children 


As children grow older, they change their games. 
They ае not satisfied with just moving around, and 
they begin to think the songs and rhymes of the younger 


children are silly. The most noticeable change in their 
games is the beginning of competition. The older child 
likes games in which he himself can win. He also likes 
games in which the players “choose up sides.” Here are 
some of the most common games of older children: 


Hide and Go Seek. This game needs at least four or 
five players. One player is named “It.” A tree or stone 
or some other object is picked as a “base.” The player 
who is “It” covers his eyes at the base, and counts up to a 
hundred. As he counts, the other players go and hide. 
When he finishes counting, he begins to hunt for the 
other players. They may stay in hiding, or they may 
try to sncak back to the base. If they can sneak back, 
they are said to have come in “free.” If the player who is 
“It” finds another player, they race back to base. If the 
player who has been found does not win the race, he 
becomes “It” and the game starts over again. 

Run, Sheep, Run. This game is much like “Hide and Go 
Seek” except that it is played with two sides. One side 
stays at the base while the other side goes to hide. When 


they have hidden, their leader returns to a spot near the 
base. While one side hunts the other side, the leader of 
the group in hiding warns his side with signals. If the 
side in hiding is found or is in danger of being found, 
or if the side which is hunting gets far enough away 


from the base, the leader shouts, “Run, sheep, run.” 
Then both sides race back to the base. Whichever side 
gets all its players there first, wins the game. 

Tug of War. The players are divided into two equal 
sides. They line up on each side of a line marked on the 
ground, and take hold of a long, strong rope. Each side 
tries to pull the other side over the line. Whichever side 
is pulled over the line loses the game. 

'These are only three of the many common games of 
older children. Besides these, there are many kinds of 


Tug of War Is an Outdoor Game, played by teams pulling 
at opposite ends of a rope. The object of the tug of war is to 


pull the opposing team beyond a certain line or marker. 
H. Armstrong Roberts 


H. Armstrong Roberts 
A Boy Playing Marbles is one of the surest signs of spring, 
since this outdoor game is seldom played at other seasons. 
Marbles is one of the oldest games of skill, and was played by 
the children of ancient Egypt and Greece. 


tag games. Other well-known games for large groups are 
“Fire on the Mountain,” “Three Deep,” “Prisoner’s Base,” 
“Fox and Geese,” “Leap Frog,” and “Crack the Whip.” 
All these are best played out of doors. 

Older children enjoy races of all kinds. Such races as 
the “Overhead Race” can be played in schoolrooms. In 
the “Overhead Race,” two sides race to pass a group of 
objects over each player’s head down a line. Races are 
also popular at picnics. Some of the best-known races 
are relay races, the “Sack Race,” the “Three-Legged 
Race,” and the “Egg and Spoon Race.” 

Party Games are children’s games usually played 
only at parties. They are group games and can be 
played indoors. Some of these are: 

Blind Man's Buff. One of the players is blindfolded 
with a handkerchief. The other players stand very 
quietly about the room. They are not allowed to move. 
The blindfolded player tries to find one оѓ ће other 
players. He touches a player whom he finds, and guesses 
who he is. If he guesses right, that player becomes “It” 
and is blindfolded. 

Hot or Cold. One player is named “It” and leaves the 
room. While he is gone, an object is hidden in the room 
by the other players. The player who is “It” then re- 
turns to the room. He tries to find the object and is 
guided by the other players. They tell him whether he 
is near or far from the object by saying he is “cold” or 
*hot," *warm" or "cool." 

Going To Jerusalem or Musical Chairs, This game needs 
a piano and one less chair than there are players. The 
chairs are placed in two rows, back to back. The players 
form a chain around the chairs. When the piano starts 
to play, the players march around the chairs. The music 
stops suddenly. When it stops, everyone tries to sit down 
in a chair. The player who does not get a chair has to 
leave the game. One chair is taken away and the music 
starts again. The game is repeated until there is only 
one chair left. The player who succeeds in sitting down 
in it wins the game. 
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Skipping Rope during a School Recess. This is one of the 
most widespread forms of outdoor recreation for girls of elemen- 


Games of Skill. Some of the best children’s games are 
games of skill. They are usually played with only two or 
three players and require some equipment. Boys play 
many kinds of games with marbles. “Jacks” are more 
popular with girls and require a great deal of skill with 
the hands, “Hopscotch” is a favorite game for girls and 
is good training in balance. *Tiddleywinks" develops 
skill in eye and muscle co-ordination. There are many 
games and contests which require skill in aiming or 
throwing, such as “Darts” and “Ringtoss,” Skipping rope 
is more an exercise, but many children turn it into a 
competitive contest 


Games for Young People and Adults 


At about the time young people enter high school, 
they lose interest in the games of their childhood. Most 
of the children's games begin to seem childish, and high 
school students prefer games which require greater men- 
tal and physical skill. At about this age, peopl 
gin to show individual taste in games. The games of 
children are popular with all children. The games of 
young people and adults are popular only with groups of 
young people and adults. Some persons like sports which 
give them a lot of exercise, Other persons prefer games 
which make them think. Almost all these games are 
competitive 


also be- 


Most games forolder persons require some e juiprnent, 
This may be as simple as a pair of dice or a pack of play- 
ing cards, Or the equipment may be as complicated and 
In recent years, the 
manufacture of game equipment has become a large in- 
dustry in the United States and Europe. Some new 


expensive as an ivory chess set 


games have become extremely popular 
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tary school age. There are many forms of rope-skipping, some 
of which require considerable skill and endurance. 

Board Games. Some of the most popular ¢ s are 
played on boards which are marked off in з Or 
other kinds of divisions. Probably the oldest « uch 
games is chess. A form of chess has been played in China 
for more than three thousand years. It has be: layed 
in Europe for over a thousand years. It is one of the most 
difficult of all games to master, Another popular board 


game is checkers, Checkers is easier than ch ind 
children enjoy the game. A backgammon board is often 
Partners in a Table Tennis Doubles Match. Toble tennis 
is one of the most popular indoor games of skill in America, 
and can be played by either two or four players, In о doubles 
game, os shown here, partners alternate in returning shots 

И, Armstr поема 


Checkers, a Gamo Р 


found e back of checkerboards, Backgammon 18 
pla dice and checkers 

M the most popular games invented by game 
ma ers are board games. Many of them are 
vanati of old games of “Parcheesi Lotto," and 

Me l Scrabble” combines the equipment of 
boar with the idea of anagrams, or making words 
by « ing or adding letters. Two to four players 
spell Is, building on the first player's combination 
Boar cs are also popular among younger ¢ hildren 
9 usually combine competition, luck, and 
skill ire designed to appeal to specific age groups 

Card Games. Playing cards are as old as the history 
of civilized man. More games can be played with cards 
tha th any other kind of equipment, Cards make it 
posil play solitaire, опе of the few games which can 
be p d by one person only, There are card games 
played with many different kinds of cards, Many of 
these are for children. Some of the beat known of these 


and “Old Maid.” 


many games played by 


Authors,’ 
There are 


are “Rook 


Parlor Gamos. 


y »ople and adults а ties, which have come to 
be known as “parlor games.” These games are usually 
( knowledge, memory, and quick mental reaction 


wn of these are 


Cherodes. There are various forms of this old game 
The main idea of the game is for a player or group of 
Ihe other players 


This game is played 


Players to act out a word or phrase 


try to guess what is being acted 


Played Thousands of Years Ago, Is Stille Favorite of Young and Old. 


at parties by both children and adults 


Twenty Questions. There are also several varieties of 
this guessing game, Sometimes it is call Animal 
Vegetable, or Mineral," and times "Who Am I ^ 
1 r usually 1 ın object or a person, One ог 
п players to guess this object or person by 
wking qu | can be answered or 
n Usuall numit of questions i 
Categories. This game is a test of a pers vledge 
and memory, It is played with pencil and paper, A 
number of kinds of thin are picked wh 
automobiles, or countries, Then a key word is picked 
uch as “worthy Each player tries to name à poet, an 
automobile, ane untr e nar і n сас! 
of the letters of the ke ^ 0 es а point for 
each correct name he puts down, 1 play th th 
most point wins the MT т,» м 
Related Articles in Woatn Bo 
Game 
Acrostic Ches Hopscotch Quoits 
Anagram Chines Hors Rel 
Backgammon Checker Pitchin t 
Badminton Croquet Jack 
Billiards Crossword Kite 
Card Game Puzzle Mah Jong л 
Charade Dart Marbles Tag 
Checker Domino Pall-Mall Гор 
малат 
fe in America Playground 
cation ro 
imond Tricks and Puzzle 
American (Recreation 
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GAME FISHING 


GAME FISHING. See Fro. 

GAME OF CHANCE. See Gawnriso 

GAMELANG. See Ipowrst (The Arts). 

GAMETE. Sce Repropucrion (Plant); ALGAE. 

GAMETOPHYTE, guh ME toe fite, is a phase in the 
life cycle of certain plants, Some plants pass through 
two phases, In one phase, they reproduce by means of 
spores. In the other, the gametopinte phase, they repro- 
duce by means of eggs and sperms, Sce also REPRODUC- 
TION (Plant), 

GAMMA GLOBULIN is one of several groups of pro- 
teins present in blood plasma, the liquid part of the 
blood. The amount of gamma globulin present in the 
blood is not constant. When an infection begins, special 
tissues in the body manufacture antibodies to fight it. 
These antibodies are chiefly gamma globulins, 

Scientists became interested in the relationship 
between antibody production and gamma globulin. 
They found that when the amount of gamma globulin 
decreases, а person's. resistance to infectious diseases is 
lowered, Doctors sometimes give gamma globulin to 
protect а person from infectious diseases. They often 
give it to increase resistance to measles. Doctors also 
sometimes give gamma globulin to build up resistance 
to chicken pox, But, once a person has the dis 
gamma globulin is ineffective. 

See also Актівору; GLOBULIN, 

GAMMA RAY is an electromagnetic radiation of the 
same character as an X ray, but it has a much shorter 
wave length. X rays were first produced by Wilhelm К. 
Roentgen in 1895, but scientists did not discover until 
some years later that radioactive elements give off 
penetrating gamma rays 

Members of the uranium-radium series of radioactiv 
elements give off gamma rays when they disintegrate 
to form new elements. When a nucleus emits a g 
ray it remains unchanged—all that happens is that 
it loses a certain amount of energy. But it gives off a 
very penetrating ray if it loses a very large amount of 
energy, say, 5 million electron volts (Mev), A sheet of 
iron about т inch thick will stop 50 per cent of gamma 
rays of this energy. But it takes about 9 inches of water 
to equal the absorbing ability of 1! inch of iron. A 
heavy element such ая lead is very good for stopping 
gamma rays. About half an inch of lead equals r 
inch of iron in absorbing power 

Gamma rays lose energy by colliding with atoms in 
passing through water, air, lead, iron, or any other ma- 
terial, In these collisions, gamma rays may knock elec- 
atoms. This process is 
called ionization, because it changes the previously 
neutral atom into a charged particle called an ion. High- 
energy gamma rays may create matter by completely 
disappearing and forming a pair of electrons, one a 
positively charged positron and one a negatively changed 
ordinary electron, or megatron. This creative process is 
the opposite of what occum when the particle called a 
positron dies or is destroyed to form two gamma rays 


УМилллм Damask 


nma 


trons loose from their parent 


When gamma rays pass through the body, they pro- 
If too many gamma rays 
bombard the tissue this may prove harmful to the cells 
Extremely small amounts of gamma rays bombard us 
every day from the natural radioactivity of the chairs 


duce ionization in (йине 
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we sit upon, the water we drink, and the air w- breathe 


Only large amounts of gamma radiation arc dangerous 
See RADIATION. 

Although gamma rays in large amounts m: harm- 
ful to the body, they can also be of great bx t. They 
may be used to treat some cancers, tumor d skin 
afflictions, With X-ray machines, medical (осп use 
gamma s to examine the body for broken bones or 
foreign objects, and for signs of diseases such o ibereg. 
losis. Sources of strong gamma rays, such as : m and 
radiocobalt, may be used to X-ray iron « x for 
flaws. Penetrating gamma rays from a betat: iy be 
used to inspect thick metal for flaws or crack ntists 
have used gamma rays experimentally to pr food 
and to vulcanize rubber. R Larr 

Related Articles іп Wortp Book include 
Atomic Energy Light (color picture; Rar! tivity 
Betatron Uses of Electro- Rad 
Electron magnetic Waves) XR 


GAMOW, GAY mahv, or GAY mow, GEORGE 19047 


), a nuclear physicist, author, and teacher, became 
known for his theories of radioactivity and of the origin 
and evolution of the stars, planets, and sun. He believed 
that changes in atomic nuclei explain the ori of the 
solar system and the universe. 

Born on March 4, 1904, in Odessa, Russia, Gamow 
was graduated from the University of Leni: d. He 
spent several years in teaching and research at European 
universities. He became a professor of physics at the 
University of Colorado in 1956. A United Sta tizen 
after 1940, he served as a consultant to the arn! forces 
during World War II. His books include 7 th of 
the Sun (1940), Biography of the Earth (1941), One, 


Two, Three. . . Infinity (1947). R м 

GAND., Sce Guenr, 

GANDER AIRPORT is a famous internatio: "ort 
near the town of Gander in eastern Newfou: d. It 
is about 120 miles northwest of St, John’s, The аһ 
government built Gander Airport in 1939, sho: fore 
the outbreak of World War П. For location, so New- 
FOUNDLAND (color map). 

During the war, nder Airport was the chic! take 
off point for the bombers and other aircraft rom 
the United States and Canada for the offensiv: inst 
Germany. After the war, the airport passed over to the 


{ Newfoundland and was used for civilian 


gover: 
purposes When Newfoundland became a Canadian 
provir 949, the airport became the property of 
the ( n government 

Gar ort now serves as the chief refuelir 
point h America for transatlantic aircraft ol 
all ty | normal year, 12,000 planes make us 
of Ga \irport. The planes carry more than у 
pame: » their various destinations 

The t has three runways, the longest measuring 
8,600 Gander's terminal can handle 1,000,000 
pase: | year, It is considered one of the best 
termi: Canada 

А t ıs been developed about three miles from 
Gand: ort, The town has been carefully planned 
along 1 lines, Gander has about 3,000 residents. 
It is c d with the rest of the province by rail and 
road Gander is the famous Gander River, which 
is not its salmon fishery Faso W, Rows 


GANDHI, GAHN dee, MOHANDAS KARAMCHAND 


(1869 was a spiritual and political leader of 
India. | vorked successfully for India's freedom from 
Britis! itrol, and promoted social and economic ге» 
forms county 


G was born in Porbandar of parents who be 
longe the Vaisya, or merchant, caste (see Casti 
He at: | law in London. After a short, unsuccessful 
legal ‹ r in India, he went to South Africa in 1893 
He b | prosperous practice, but spent more and 
morc defending the rights of the Indian minority 
in 5 Africa, The South African government dis 
crimi against his countrymen in voting, taxation 
and ! ig property. In fighting these laws, Gandhi 
develo) cd the idea of Satyagraha, or peaceful defiance 
of d erment, His program was influenced by 
writir the American author Henry David Thoreau 
(ке 1 rau, Henry Davin), Gandhi led campaigns 
of cis obedience, and had won some justice by the 
time ft South Africa 


xihi m 


Campaigns for Indian Independence. í 


tum. 


gov 
bega 


India in 1914 and cooperated with the Briti 
t during World War L In 1919, however, he 


freedom movement, He accused the govem 


n Newloundiond serves as the chief 
North American refueling point on tronationtic al гоме 


4 Vienne 


Mohen K. Gandhi led o compolgn of p 


to ritish nile, Ме sought polificol, social, and economic reform 


vent of brutality in the Amritsar Massacre 
[India After World War I 
he began campaigns of nonviolent disobedience 


sometimes tumed to violence 


During the са 


independence was saddened that hia 


INDIA 


192‹ 


to win 


took control 


followers 


j 


the Congres party, which led the Indian nationalis 
movement, He worked closely in the party with 
Jawaharlal Nehru, who later became the first prime 


minister of India (see Nenni 


During Word War I, G 


ndhi dem. 


nded independ 


ence for India in return for his country's help against 


led 1 


Hindus 


Japan. In 1942, he another. civil 
movement, Great Britain granted freedom to India in 
August, 1947, but rioting broke out between 


and Moslems, Gandhi called for peace and an end w 


жиілей 


assassin 


but was shot to death on Jan. 30, 1 


was one of the Hindu fanatics 


who 


Gandhi for opposing what he considered excesses in the 


caste system 


His Way of Life. Gandhi was called the Mat 
Great & 


He lived simply 


ита 


only а loincloth. At the heart of his teaching wa 
power of love, Mil of Indians revere Gandh 
their kindly Лари, or fat 
The people of India b à shrir Gand! 
memory in New Delhi f, Waves Waite 
GANG refers to any inl 
persons. It usually applies t * 
perform acts t uv c " 
borderline. Several k the. Uni 
States, especially in 1 consists 
exeiminah, criminal cheteers w 
band together to « out al activities m 


effectively, The w ” ber of & 

з gang. The teen-age gang is another type. Most 

thee aul f 

CIM activities for m та 

gangs art vnile dclir 

engage in othe nal a 

age gangs are linked together | ganized rings, for 
| ета minal acti cs F.« 


purpose o 


and wor 


uw 


" 


|. His 


hated 


GANGES RIVER 


GANGES, CAN jeez, RIVER is the greatest waterway 
in India and one of the largest in the world. It is most 
important to the Indians for the part it plays in the 
Hindu religion (see Hinpus), Hindus consider it the 
most sacred river in India, Each year 
Hindu pilgrims visit such holy cities as Banaras and 
Allahabad along the banks of the Ganges to bathe in 
the river and to take home some of its water. Temples 
line the riverbank, and stairways, called ghats, lead 
down to the water. Some pilgrims come to bathe in the 
water only to cleanse and purify themselves. The sick 
and crippled come hoping that the touch of the water 
will cure their ailments, Others come to die in the river, 
for the Hindus believe that those who die in the Ganges 
will be carried away to Paradise 

[he river is an important trade area. Its valley is fer- 
tile and densely populated. Some of India’s largest 
cities—Calcutta, Howrah, Patna, Ba Allahabad, 
and Cawnpore are located on its banks, India’s c apital, 
New Delhi, is on one of its tributaries, the Jumna. But 
the Ganges is less important commercially than it once 
was. Irrigation has drained away much of its water and 
now can navigate only in the lower part of 


thousands of 


as, 


The Ganges has its beginning in an ice cave 10,300 
feet above sea level in the snow-covered Himalaya 
Mountains of northern India, The river flows toward 
the southeast and through East Pakistan for 1,540 
miles to empty into the Bay of Bengal. Several tributary 
rivers, including the Jumna, Ramganga, Gumti, Gogra, 
Son, and Kusi add to the waters of the Ganges. The 
Brahmaputra River joins some of the branches of the 
Ganges near its mouth, and together the two rivers form 


a large delta of jungle and swampland, For lo 
IND1A (color map). 1 


ition, see 


SrrNCHR 

Sce also BRAHMAPUTRA RIVER 
GANGLION. See Nervous SYSTEM (Kinds of Nerves) 
GANGRENE, GANG green, is the death of ihe tissues 
in a part of the body, such as a toe or foot Death of 
this kind is called mortification. In dry gan the part 
turns black and loses all feeling. The he tissue 
near the gangrene shows a red inflamed called 


the zone of demarcation. Theoretically, if the diseased 
part came off by itself, it would separate from the rest 
of the body just beyond this zone. Moist gangrene has 


the same symptoms as the dry kind, but in addition 


there may be blisters, oozing fluid, and d reeable 
odors. Bacteria which cause the flesh to decay play an 
important part in moist gangrene, but not in dry 
Some of the causes of gangrene are diabete plugged 
arteries in old age, freezing and frostbite, bad wounds, 
and infections. Formerly, gangrene often followed in- 
fection of wounds. Certain hospitals were not n used 


for operations, because so many cases of “hospital gane 
grene" occurred in them. In World War II there were 
many cases of gangrene among aviators who w frost- 
bitten at high altitudes, and among men were 
forced to stand in cold water for several days. X aud's 
disease is one of a small group of diseases tha nd to 


cause dry gangrene. Pa NNON 
See also RAvNAUD's DISEASE; TOURNIQUE! 


GANNET is a large white sea bird with bla pped 
wings, It often helps fishermen because llows 
schools of herring and other fish and thus shows where 
the fish are. The gannet dives from the air anc inges 
under the water for the fish 

Gannets have strong, sharp bills, webbed feci. and a 
small pouch beneath their throats. They gro be 


River in indie 
is sacred to all Hindus. Each 
year, millions of pilgrims bathe 
in the river to cleome ond 
purify themselves, Many Hindu 
temples line the riverbonk, es 
pecially in such holy cities ot 
Banaras and Allahabod 


И. Armatrong: Roberts 


The Gonnet Is a Large, White Sea Bird which looks some- 


what like o goose, It has a strong, sharp bill, 

about 5 feet long. They make their nests of seaweed on 
rock its on Bird Rock and Bonaventure in the Gulf 
of Saint Lawrence, and on islets off the British Isles 
The quite tame, and the mother will not move off 
her pale, bluish-white egg when a person comes 
close ier. Some of the tropical relatives of the gannet 
are ‹ 1 boobies 


Scientific Classification, Gannets are members of the 


famil lae, They are classified as genus Morus, species 
bassa ALEXANDER WITWORI 
See also Воову, 
GANNETT, HENRY (1846-1914), an American 


ıer and statistician, became known as “the 
American mapmaking." From 1882 until his 
c served as geographer of the United States 
Geol ıl Survey, He was editor of the National Con- 


geog 
fathe 
deat! 


serva ‚ Commission from 1903 to 1909, He helped 
found ihe National Geographic Society and the U.S 
Boa: Geographic Names. 


Gannett was born at Bath, Me., and was graduated 


from | larvard University. He wrote A Manual of Topo 
graph, Methods (1893) and Commercial Geography (with 
Others, 1905) J, Rome. WHITAKER 

GANNETT PEAK is the highest mountain in Wyoming 
It lics in the west-central section of the state, It is 
13 feet high 


GANNON COLLEGE is a private men's school at 
Eric, Pa, It is affiliated with the Roman Catholic 
Church. Gannon offers bachelor's degrees in liberal arts, 
electrical and mechanical engineering, and business 
administration, It has an ROTC unit. The college 
Most Rev. John M 
For enrollment, see UNIVER- 
Nan 


was founded in 
Gannon, Bishop of Eric 
пуз AND COLLEGES (table 

GANYMEDE, GAN ih meed, in Greek lewend, was à 
King of Troy. Zeus 


Impressed with his 


1944 by the 
Ware J 
beautiful youth, the son of Tros 
spied Ganymede on Mount Ida 


beauty, Zeus swept him up and carried him off to 


М: 
gods. Ganymede became a favorite of the gods and was 
See also Henr 


as cupbearer to the 


nt Olympus to succeed Helx 


eternally young 


Ganymede Ре in o statve by Bertel Thorvaldsen. 
Тет, king of the gods, took the form of an eagle ond carried 
Gonymede off to токе him cupbeorer for the gods. 


GAR 


GANZ, 


American ү 


RUDOLP 


anlat, composer 


pahne (1877. ) із а Swiss 


and conductor, For several 


year he toured Europe and the United States as a 
pianist, helping to popularize the works of many com 
poser, As conductor of the St, Louis Symphony from 
Ganz 


1921 to 1927, he introduced children's concerts 


was bom in Zurich, Switzerland. At 22, he made his 
debut as pianist with the Berlin Philharmonic Orchestra 
In 1933, he became president of the Chicago Musical 
College, now part of Roosevelt University. Invio Koron 

GAP is a narrow valley or gorge cut by à stream 
across a ridge. If the river still occupies a gap, it is a 
water gap. If the 


a wind gap, Railroads and highways follow many gaps 


river abandons it, the gap becomes 
The best-known examples of both types occur in the 
Appalachian Mountains Ferry < 
through the Blue Ridge by the Potomac River, is a 
water gap. The historic Wilderness Road passed 
through Cumberland Gap, a typical wind gap the 
Cumberland Mountains. See also CUMBERLAND Gar; 
Decawarn WATER Gar 

GAPES. See Cincrkex (Diseases) 

G.A.R. See Guano Army ор тик Repente 

GAR, ahr, is а fierce and greedy freshwater fish of 
eastern North America in lakes and 
large rivers. They are found in streams along the Atlan- 
tic Coast from Canada to Florida, and from Florida to 


Harpers 


p, cut 


MORMOND DAR, Оттави 


Gars usually live 


Louisiana along the Gulf of Mexico, Gars also live in 


е Gar Preys On Other Water Anima! 


A. И. Baldwin, t 


The Longn 


Pish ana ман» 


the waters of the Mississippi Valley, in the Great Lakes, 
and in Cuba and Nicaragua 

Gars have long, slender bodies with scales ая hard 
They have beaks armed with large sharp teeth 
or billfiah 


It grows to be 


аз flint 


The longnos gar has extremely long and 


(bout ^ feet long, The 


feet long, The 
3 


slender jaws 


shortnose gar ia usually 2 to heavy-set 


alligator gar is the giant of the tribe. It may grow to be 


Thors absens Muss (qn agen 


) 


GARAND RIFLE 


15 feet long. This is the largest fresh-water fish of North 
America, Its flesh can be used for food, but is not 
commonly eaten, 
The namegar is also applied to the marine needlefishes. 
They look like true gars, but have tiny soft scales. 
Scientific Classification. Gars are in the family Lepisos- 
leidae. The longnose gar is genus Lepisosteus, species 
osseus; the shortnose, L. platostomus; and the alligator, 
L. spatula. CARL І. Hues 
See also FısmıNc (Game-Fishing World Records); PIKE. 
GARAND RIFLE, also called Rifle, U.S., caliber .30, 
Mr, is an eight-shot semiautomatic weapon. It was the 
basic rifle of the United States Marine Corps. The 
United States Army used the Garand rifle from 1936 to 
1958, and then replaced it with the M14. The Mı, in 
turn, had replaced the M1903. John C. Garand, a gov- 
ernment designer, developed the M1 rifle in 1929. 
The Garand rifle is gas-operated. The bullet uncovers 
a small hole before it leaves the barrel. Compressed 


U.S. Army 
The Garand, or M1, Rifle served as the official rifle of the 
United States Army from 1936 to 1958. It was replaced then by 
the newer M14 rifle. 


gases behind the bullet rush through to a piston, driving 
it back against the operating rod. The rod rotates the 
bolt to unlock it, pushes it back to open the rifle, and 
helps eject the used cartridge. A recoil spring closes the 
bolt and rams a fresh cartridge into position to fire 
when the trigger is again pulled. The Mr fires one shot 
at each trigger pull. 

The M14 works similarly, but has a box magazine 
of 20 shots. It also fires automatically, discharging 20 
shots when its trigger is held down. Mervin M. Jonsson, Jr. 

See also CARBINE; CARTRIDGE; MACHINE Gun; 
RIFLE, 

GARBAGE DISPOSAL is a method of getting rid of 
waste food from private homes, stores, and warehouses. 
The largest amount of garbage comes from private 
homes. The disposal of this waste food creates one of 
the big problems of modern life, especially in crowded 
towns and cities. Waste and rotting food attracts all 
kinds of insects, rodents, and bacteria, and is a great 
health menace if it is not removed. Disease-carrying 
flies lay their eggs in garbage, and rats feed on it. 

Most city families put their garbage in large metal 
cans. These are placed in the alley or some other place 
where they can be emptied by the garbage collector. In 
some places, the city employs a garbage collector. In 
other communities, the garbage collector is a private 
contractor paid either by the city, or by each family 
whose garbage he collects. The garbage collector drives 
a truck or wagon around the community, and empties 
the garbage from the cans into his truck. Most cities 


28 


today regulate the disposal of garbage. Some have 
chemical treatment plants which convert garbage to 
fertilizer. Others use treated garbage to fill in land. The 
United States Public Health Service reports that there 
is from a quarter of a pound to about two and a quarter 
pounds of garbage a day for every person in the United 
States. Collecting it costs several dollars a ton. 

Some farmers and persons who live in small towns 
feed their garbage to farm animals and poultry. One 
danger in this practice is that the larva of . parasite 
called trichina is found in pork. It can be killed by 
proper cooking. When hogs eat pork that has | 
properly cooked, they become diseased, and 
is dangerous to eat. See TRICHINA. 

Many private homes have their own znciiiators for 
burning garbage, so that it is not necessary for the gar- 
bage collector to come for it. But some cities prohibit 
burning because of the smoke. See INCINERATOR, 

A small electric garbage grinder, or garbage disposal, 
may be installed in the sink. It turns the garbage into 
a liquid, which passes down to the regular sewage sys- 
tem. Some small cities in the United States have in- 
stalled sink garbage disposals in private homes as a 
public service. The sink disposals eliminate the prob- 
lems of garbage collection in these cities. Ri ©. 

See also Ровілс HEALTH SERVICE; SANITATION. 

GARBO, GRETA (1906- ), is a famous Swedish- 
American actress. Her biographer, John Bainbridge, 
described her as “the most-celebrated actress ihe screen 
has ever seen.” She became well known for her dislike 
of publicity. 

Miss Garbo, born GRETA 
Gusrarrson in Stockholm, 
began her career as a dancer 
in Sweden. She won inter- 
national fame in the Swed- 
ish motion picture, Gösta 
Berling. At 19, she went to 
Hollywood, where she 
starred in such successes as 
Camille, Anna Christie, and 
Ninotchka. Her profile, 
honey-colored hair, large 
blue eyes, and beautiful 
but mysterious smile, made 
her an ideal heroine. In | 
1941, at the peak of her success, Garbo gave up acting, 
without explaining why. NARDI REEDER CAMPION 

See also Motion Picture (picture, Scenes from Fa- 
mous Motion Pictures). 

GARCIA, gahr THEE ah, was the family name of four 
famous Spanish singers and teachers. 

Manuel del Pópolo Vicente García (1775-1832) was 
a teacher, singer, and composer. He went to Paris as 
principal tenor at the Italian Theater. In 1825, he 
founded an Italian opera company in New York City, 
which included his son and elder daughter, Maria (see 
MALIBRAN, MARIA Fericrra). García also toured 
Canada and Mexico. He was born in Seville. 

Manuel García (1805-1906), son of the elder Manuel, 
became a well-known singer, composer, and conductor 
by the time he was 20. After 1848, he taught singing 
in London and Paris. He invented the /aryngoscope, an 
instrument for examining the larynx, and wrote about 
voice culture. He was born in Madrid. 


en im- 
r meat 


HENNES 


Greta Garbo 


Pauline Garcia (1821-1910), the younger daughter, 
was a brilliant mezzo-soprano. Her most successful role, 
which she is said to have sung 150 times, was Orpheus 
in Christoph W. Gluck’s Orfeo ed Euridice. She was 
born in Paris. _ Scorr GOLDTHWAITE 

GARCIA Y INIGUEZ, gahr SEE ah ee EE nyee gays, 
CALIXTO (1839-1898), a Cuban lawyer and revolution- 
ary general, commanded a 
Cuban army against Spain 
in the revolt of 1895 to 
1898 which preceded the 
Spanish-American War. 
Durine the war, Lieutenant 


Andrew 5. Rowan of the 
U.S. Army carried a mes- 
sage to Garcia asking what 
aid the United States 
should send, This inspired 


Elbert Hubbard's essay, “A 
Message to García.” Gar- 
cia was born at Holguín, 
and died while in Washing- 
ton, D.C, Harvey L. JOHNSON 

GARCIA LORCA, FEDERICO. See Lorca, FEDERICO 
Garcia, 

GARCÍA-SARMIENTO, FELIX RUBEN. Sce Dario, 
КовЁх. 

GARDA, LAKE. See LAKE GARDA. 

GARDEN, MARY (1877- ), an American soprano, 
was considered one of the finest singing actresses of her 
time. While studying in 
Paris in 1900, she was the 
understudy for the leading 
role in Gustave Charpen- 
tier's Louise. When the star 
became ill on opening 
night, Miss Garden sang 
the part and scored a great 
personal triumph. Later, 
she created the role of 
Mélisande in Claude De- 
bussy’s opera, Pelléas et 
Mélisande. 

Opera lovers remember 
her for roles in such operas 
as Jules Massenet’s The 
Juggler of Notre Dame, Italo Montemezzi's The Love of 
Three Kings, and Henri Février's Monna Vanna. She re- 
tired at the height of her career. Miss Garden was born 
in Aberdeen, Scotland, and came to America at an 
early age. She studied voice in Chicago and later joined 
the Chicago Civic Opera Company. MARTIAL SINGHER 

GARDEN CLUB OF AMERICA provides a means 
of exchanging knowledge and experience in garden- 
ing and related fields. Garden clubs seek to stimu- 
late a knowledge and love of growing plants of all 
types. They encourage good gardening through scholar- 
Ships, awards, lectures, and exhibits. Most clubs co- 
operate closely with local school boards. Garden clubs 
are also leaders in the field of conservation. They work 
through schools and youth groups to teach the methods 
and value of preserving plants, wildlife, and natural 
resources. The club’s national headquarters are at 
15 East 58th St., New York 22, N.Y. 

See also FLower (Flower Displays). 
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Mary Garden 
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jasminoides. 


GARDENIA 


GARDEN OF CANADA. See ONTARIO. 

GARDEN OF EDEN. See EDEN. 

GARDEN OF THE GODS is a scenic park located 
near Colorado Springs, Colo. The park covers an area 
of more than 700 acres at the eastern base of the Rocky 
Mountains. It is a region of huge red and white sand- 
stone rock masses that rise in strange shapes. Every year 
thousands of tourists visit the Garden. Its sunrise church 
services on Easter Sunday are famous. The heirs of 
Charles W. Perkins of Burlington, Iowa, gave the east- 
ern half of the park to Colorado Springs. The city pur- 
chased the western half in 1932. 'The best known of the 
hundreds of rocks in the Garden include the Cathedral 
Spires, Balanced Rock, Siamese Twins, and Indian Head. 
These formations were created by an upheaval of the 
rock strata to an almost vertical position. This upheaval 
was followed by thousands of years of erosion by wind, 
rain, and frost. 

See also CoLonApo (color picture). 

GARDEN OF THE GULF. Sce Prince EDWARD Is- 
LAND. 

GARDEN STATE. See New JERSEY. 

GARDENIA, gahr DEE nih uh, is a shrub or small 
tree that bears a fragrant, waxy, white flower. Botanists 
classify the gardenia with plants of the madder family, 
which includes the coffee and quinine trees. The gar- 
denia shrub is native to the tropics and subtropics. It is 
very sensitive to temperature. The leaves become yellow 
and unhealthy at temperatures below 60°F. The flower 
buds form best at temperatures between 60° and 62°F. 
A moist atmosphere is also desirable. Therefore, gar- 
denias are difficult to grow and are usually raised in 
greenhouses or conservatories, where temperatures can 
be controlled. 

The beautiful gardenia blossoms are double. The 
varieties used for corsages are Belmont, Hadley, and 
McLellans 23, The gardenia is often called Cape jas- 
mine because it smells like jasmine and was first brought 
to England from the Cape Colony in Africa. A small- 
flowered form of gardenia, called veitchi, grows as а 
potted plant. 

Scientific Classification. The gardenia belongs to the 


madder family, Rubiaceae. It is genus Gardenia, species 
GEORGE A. BEACH 


ELDRED D. WILSON 


The Gardenia was named in honor of Alexander Garden, a 
Scottish naturalist who collected botanical specimens in South 


Carolina before the Revolutionary War in America. 
Mattie Edwards Hewitt 


GARDENING. People of all ages in every part of the 
world grow food and flowers in gardens, Gardening for 
some persons is a pleasant recreation, to others an ab- 
sorbing hobby. To millions it is the work by 
they make their own daily bread and help to feed the 


which 


rest of the world 

One of the best things about home gardening is that 
it can be enjoyed by anyone who loves nature and who 
has a few square feet of soil in which to work, From the 
time children can first toddle after their mothers, help- 
ing to pull weeds and plant seeds, gardening can be 
exciting and interesting for them all their lives 

Gardening makes a person appreciate beauty, and 
gives a realization that plants, like all other living things 
will be well and healthy only if they are given good 
care, proper food, and enough water and sunshine, Any- 


arden must “follow through” if he 


one who plants a 
wants success, A week's neglect of weed pulling or of 
watering in a dry spell may result in a ruined garden 


lants are living things and they deserve good care 
on the part of the gardeners 

The families who live on most small or medium-sized 
places are able and glad to do all the gardening them- 
selves. Sometimes an expert or a landscape architect is 
called in to make the first plans. Perhaps he plants the 
and lays out the driveways 


Kinds of Gardens 


trees, shrubs, and hedges 


The first ge 
soon as they dise 
id br 


plants to grow near their homes 


rdens were made by primitive peoples 


vered that they could settle down in 


one spot a in the wild roots and other edible 


garden 
where healing herbs were grown by priests and physi- 
The Greeks and Romans had gardens where such 


The next type of garden was the medicir 


cians 
useful plants grew 

Irrigation or artificial watering of gardens began in 
countries like Egypt where there is little rain. In ancient 


egetables, grain, fruits, herbs, flowers, and 


Egyp. 


were grown in the tempie gardens and on 


Persons of Every Age Can Enjoy Gardenin 
plants con be a life's work or a healthful, relaxing hobby. 


Gardening has been highly developed since very 
Ihe Hanging Gardens of Babylon were 
Nebuchad- 


because she 


ancient times. 
one of the Seven Wonders of the World 
nezzar built them for his wife about боо в. 
missed her homeland of hills and trees. Terraced gar 
dens were also built in Assyria, The formally planted 
courtyard and the plantation of trees—called an arbore- 
tum—came originally from Persia. See ARBORETUM. 
Groves of sacred trees were planted in China many 
Christ born. Chinese gardens 
reached their highest development about A.D. 1370. 
Pot gardening was first carried on in Greece as a part 
of the worship of Adonis, the 


centuries before was 


хі of green growing 


things. The science of botany also developed in Greece, 
Roof gardens came to us from ancient Rome. In Rome 
too, practically every citizen had his vegetable patch, 
where he grew cabbage, root crops, and asparagus 
During the Middle Ages in Europe, most of the 
gardens were in the monasteries, Fruits, vegetables, and 
During the Renaissance, 
ress throughout Europe 
Flowers, herbs, clipped trees, lawns, hedges, and fn 
Fountains, statues, and pools 
The garden movement 
started strongly in Italy. Country villas were beautified 
by rectangular g 
with 


medicinal herbs were grown 


gardening made great 


were formally planted 
were added to lend interest 


rdens enclosed by clipped hedges, 
Ын 


formal terraces and planted beds 


decorated statuary, and crossed by | 


streams, In France 


stretched before the country houses in regular designs 


Spain originated the patio, or planted courtyard, which 
was developed into 

In Er 
the great formal English gardens of the 1600's 
often covered as much as thirty acres of ground. 
“covered walks” of trees 
and tiled walks 
Summer houses, statuary, clipped shrubs, and formal 
nal gardens 


In the United States all these types of gardens have 


ypical Spanish gardens 


and all these influences joined to produce 
These 
These 


gardens usually had terraces 


with branches interlaced overhead 


flower beds were found in many of these f 


been used. Many different kinds of gardens are found 
in America today, 

Sun-loving rock plants are planted in rock gardens 
and on walls, Patio gardens are y popular in 
California and other hot parts of the country. Court 
yards ace planted with trees and shrubs and decora 
with pot plants to make a pleasant setting for outdoor 
living. Roof gardens decorate city homes, They are 
planned and planted rather like patios, Water gardens 
have p ols, streams, water lilies, and molsture-loving 


flowers Large estates have formal gardens where Пом» 
ers and гия, planted in borders and beds with math- 
ematico! exactness, are laid out to give long views, or 
vistas. 1o informal gardens flowers and shrubs display 


their rio! of color in gay, casual borders, These borders 
are often designed in long, free curves which may follow 
the boundaries of the property. 
Kinds of Garden Plants 
The plants important in gardeni 
main classes: trees, shrubs, flowers, a 1 
Trees. /vergreens are used as permanent screens and 
backgrounds of dark green for both winter and summer, 


fall into four 


Standing alone they beautify landsca grounds. 
Duwarf coergreens are often used in “foundation plantings" 
on the north and west sides of houses, close to the foune 
dations l'hey are also placed in groups at entrances and 
along boundaries, and to give interest to lawns or 


shrubbery borders, Deciduous trees, or trees that drop 
their leaves in winter, are often used. Tall and wide- 
spreading trees are planted as shade trees on lawns, or 
in groups on large grounds for use as background 
plantings. They also form screens and windbreaks, Flow- 
ering deciduous trees, such as magnolias and dogwood, 
add beauty to landscape effects, Orchard fruit trees give 
both food and beautiful spring blossoms, while nut trees 
give shade and food, 

Shrubs. Evergreen shrubs are used in borders and for 
group plantings. They include arborvitae, junipers, and 
cedan Many of these have cones or berries like tall 
evergreen trees, Their permanent green color ія at 
tractive. Very dwarf or creeping types are on 
banks or slopes and in the 4 garden, | serv 
evergreen shrubs, like rhododendron, azalea, and laurel, 
are used in groups or borders in shady spots to give 
com green plus showy flowers, Deciduous shrubs 
for borders, groups, and specimens are 
of their beautiful flowers, These include lilac and haw- 
thom. Many also bear berries which give fall and winter 
color and attract birds, 

Flowers, There are three important kinds of flowers 
in the gardens, Perennials live from year to year, though 
de tore may be ИМ alt EE 

avorites 


GARDENING 


grow from bulbs. Hardy bulbs 
known are daffodils and 
the winter outdoom. Garden 
he class of hardy bulbs, bloom 
‘ender bulbs do not live easily 
‚ They must be planted in spring to 
Án summer or fall, or forced in autumn to bloom 
ter. After blooming, the bulbs must be 
stored until it is time to start them into 
„ Gladioli are an example of summer 
bulbs (or corms). Amaryllis is one of 
ing sorts which is often grown in a 


garden, 
Vegetables. There are annual and perennial vege- 
tables, Annual vegetables include roots like beets and 
carrots, bulbs like onions (most onions are biennial 
but grown usually as annuals), seed crops like peas and 
beans, vine crops such as the squashes and melons, 
fruit vegetables such as tomatoes and eggplant, and 
“leafy” sorts like spinach. Some annual vegetables are 
quite hardy and can be planted early in spring, Others 
are tender and should not be planted until the ground 
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Requirements for Successful Gardening 


and shrubs can be planted to the north and мем of 
the garden. These will protect the garden plants from 
frosts and winter winds. The eastern and southern sides 
of the plot should be open to the sun unless the plants 
to be used grow better in the shade, 

It is not always possible to find the ideal spot for a 
garden on one's land. In such a case the area which 
comes nearest to fulfilling the above conditions is chosen. 

In some cases soil, altitude, climate, or other local 
conditions are unusually difficult. This may be true in 
a deep woodland, a desert area, or where winters are 
extremely severe. Only plants which can best adapt 
themselves to these conditions should be planted at 
can then gradually experiment with 


moist, yet well drained. Very sandy soil, or very heavy 

soil (clay), will need to have lange quantities of decayed 

vegetable matter, of humus, added. Even good garden 
Planning the Gorden 
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RECREATION wes pS 
AND BEAUTY 
EXERCISE 
GARDEN PLAN Depth for Planting 


20 feet wide by 30 feet long Vegetable Seeds 
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VEGETABLE GARDENS 


GARDEN PLAN 
30 feet wide by 40 feet long 


A Home Vegetable Garden should be 
planned to suit the gardener's taste 
and needs. The main purpose of the 
garden is to provide the grower with 
a supply of fresh, hard-to-buy veg- 
etables. Vegetables which grow quickly 
may be picked, and the soil may be 
used for a different vegetable in the 
same season. Fertilizer is used to enrich 
the soil and give vegetables a high 
vitamin content. 


GARDEN PLAN 
50 feet wide by 100 feet long 
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Eorly Corn — Planted in May 
Early Corn Interplanted with Winter Squash, Beans, Cucumber: 
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Seedbed — Chives, Chicory 
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Cauliflower Savoy Broccoli 
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"Snap Beans Followed by Turnips 


ED RAL Scallions 


Early Carrots ~ Bulb Onions ——— 
Followed by Lefluce* =~ Carrots = 
—— 5% — Summer Squash ——— 

—— Parsnips with Early Radishes ma 
Spinach Followed by Chinese Cabbage 


Early Peas Followed by Fall Spinach 
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5) THE HEIGHTS OF SOME WELL- 
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Blanketflower 
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Rock Cress Begonia Cockscomb Bachelor's- Snapdragon Blue Sage Larkspur Hollyhock Sunflower 
Button 


Flower Gardens should be planned to improve the appearance of the 
landscape around a house. The height, color, and size of the garden should 
be determined by the surrounding area. After the location is decided, the 
available type of soil should be taken into consideration. Border gardens 
are used to line driveways and sidewalks, or points of interest. They look 
especially good before a background of shrubbery. 
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ROCK GARDEN 


PERENNIAL BORDER 
Colors with Strong Contrast 


FLOWER GARDENS 
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PERENNIAL BORDER 
Light Colors 


FORMAL GARDEN 


Monkshood 
Basket 


of Gold 
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Black-eyed Susan Chinese Lantern 


Yellow Primrose 


PERENNIAL BORDER 
All Yellow Flowers 
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GARDENING 


and dig it into and through the topsoil. 

In order to keep the moisture in the soil and to keep 
weeds down, gardeners often place peat moss, straw, or 
even partly decayed leaves around perennials as well 
as around vegetables. Whether or not this extra mulch 
is applied, the surface layer of the soil should be kept 
stirred. This may be done with a small hoe. Digging too 
deeply may injure roots. 

Weeds not only are unsightly but they also rob the 
garden plants of food and moisture. The fight against 
weeds must begin the minute they send their unwelcome 
sprouts through the earth. The younger they are the 
easier they are to uproot, and if the war is well fought 
at the beginning of the season the later struggle will be 
less strenuous. Mulching and cultivation discourage 
weeds. 

Many plants, such as tomato, cosmos, delphinium, 
and other tall annuals and perennials, will need to be 
staked through the summer. These plants should be sup- 
ported so that they stand gracefully, rather than bundled 
into a thick mass. 

As soon as the garden is out of bloom the old flowers 
and developed seed pods should be removed. 

Watering. There are two schools of thought in the 
matter of artificial watering. Some persons believe 
watering “softens” plants and keeps them from develop- 
ing long, strong roots which will find moisture even in 
dry weather. Others feel plants must have plenty of 
moisture and that if nature does not provide it, the 
gardener must. Those in the second group usually have 
more prosperous and beautiful gardens. 

Watering, when it is necessary, should be done thor- 
oughly. Sprinkling here and there with a hose to 
dampen the surface and the plant leaves does more harm 
than good. A slow deep watering which wets the earth 


Many Vegetable and Flower Seeds Are Best Sown in 
shallow boxes rather than in the open ground. When the young 


plants are big enough to handle, they are transplanted. 
H. Armstrong Roberts 


'ong Roberts 
Loosening the Soil with a Hand Cultivator. Tools such 


as the one shown are too small for large, comme 
but are ideal for good-sized home vegetable gard 


gardens, 


to a depth of 4 to 6 inches will last a week to ten days 
even in dry weather. If it is done in the evening there 
will be less evaporation and loss of moisture. If water is 
run slowly into a bed from a hose with the nozzle re- 
moved, it does no harm to water plants even in the 
sunshine. 

Insects and Disease. Insects harm garden plants in 
two ways: they devour the plants, and they suck their 
juices. For the chewing insects, a poison such as ar- 
senate of lead, rotenone, or pyrethrum. sprayed or 
dusted on the leaves is effective: For sucking insects 
use a spray or dust of nicotine sulfate or rotenone. Cut- 
worms and slugs, which work at night, must be trapped 


by a poison bran bait made by mixing arsenate of lead 
or Paris green with molasses and wheat bran. No definite 
proportions are necessary. The mushy mixture should 


be hidden under a flowerpot or heavy board so that 
birds or pets will not eat it and be poisoned 


Making Gardening Pay 


Many boys and girls earn spending money by plant- 
ing flowers or vegetables. In so doing they often change 
an unattractive backyard or empty lot from a dumping 
ground into a place of beauty. Boys and girls often find 
customers for their produce, because there is always a 
demand for home-grown vegetables, fruits, and flowers. 

Canning and preserving surplus vegetables and fruits 
of the garden is a home industry in which women and 
girls are finding a wide scope for profitable work. Prac- 
tical instructions along this line can be secured from the 
United States Department of Agriculture. 


Garden Helpers 


Birds are insect eaters and therefore the gardener's 
friends. Phoebes, and other flycatchers like swallows 
catch insects on the wing. Chewinks, starlings, and 
others dig up and devour grubs which they find in the 
soil. A birdhouse, a drinking basin, a slab of suet, and 
a feeding station will help to bring birds to your garden 
and to keep them there, even in winter. Certain sorts 


such as chickadees, nuthatches, titmice, and wood- 
peckers which winter in the north are especially glad 
to find food ready for them. Berried shrubs also help to 
attract birds. 

Toads are also insect eaters, and therefore desirable 
garden helpers. Stones in a dark, cool corner or a box 
lying on its side under a bush will furnish the toad a 
home in which to live contentedly as assistant gardener. 
Garter snakes and king snakes also eat insects, and are 
not poisonous or harmful to man. 


The Indoor Garden 


Gardening indoors is an art in itself. In a sunny bay 
window or a sun porch, flowering house plants, deco- 
rative foliage plants, vines, and a few of the tougher 
cooking herbs like chives, parsley, and mint, can be 
grown in winter. 

Most potted plants need all the winter sun they can 
get. Exceptions for north or east windows are African 
violet, ivy, philodendron, and some large-leaved bego- 
nias. Potted plants need more air-moisture than most 
modern centrally heated houses give. Each pot should 
be placed in a saucer filled with pebbles. Water 
standing in these saucers gives moisture. The pebbles 
keep the roots from rotting. 

Water most house plants when the surface is dry. The 
plants should not be kept soggy. Cacti, succulents, and 
geraniums need less water than other house plants. 

When plants are full grown or when they are about 
to bloom they should be given plant food, used accord- 
ing to the directions on the package, or with manure 
water diluted to the color of weak tea. Do not fertilize 
sickly, dying plants or those which are resting. These 
should have Jess water until new growth. 

Repot house plants in spring or when their roots form 
a thick white fibrous network on the outside of the 
soil within the pot. You can tell when this network of 
roots has formed by knocking the plant gently out of 
the pot against a table edge or a wood post. Use a 
potting mixture of one part good loam or compost, one 
part sand, and one part peat moss or leafmold with a 
little bone meal and complete plant food. Add a four- 
inch potful to a bushel of soil. Spray glossy-leaved plants 
or wash them under the faucet once a week. 

Soak large, thirsty plants like azaleas and hydrangeas 
in a bucket of water once a week until the moisture 
reaches the surface soil. Watch for insects, and if they 
appear, spray with Black Leaf 40 or other spray for 
sucking insects. Washing the plants also helps keep 
insects from the garden. FREDERICK К. ROCKWELL 


Related Articles. For a complete list of articles relating 
to gardening, see the PLANT Lire section of the READING 
AND Ѕторү Gute. See also the following articles: 


GARDEN CULTURE 


Agriculture Garden Club Propagation 
Arboretum Grafting Pruning 
Blanching Greenhouse School Garden 
Bonsai Horticulture Soil 
Botany Hotbed Terrarium 
Breeding Hydroponics Transplanting 
Cold Frame Insecticide Truck 
Disease (Diseases Landscape Gardening Farming 

of Plants) Lawn Weed Killer 
Fertilizer Plant Quarantine Window Box 
Floriculture Pollen and 
Fungicide Pollination 


GAREFOWL 
Кімрѕ oF PLANTS 
Annual Plant 
Biennial Seed 
Bulb Shrub 
Flower Tree 
Fruit Vegetable 
Herb Weed 
Perennial 
UNCLASSIFIED 
Bird (Importance of Birds; Four-H Club 
Planting to Attract Birds) Insect 

Botanical Garden Seven Wonders of the 
Canning World 


Food Preservation Shakespeare Garden 


Outline 


1. Kinds of Gardens 
Il. Kinds of Garden Plants 
A. Trees С. Flowers 
B. Shrubs D. Vegetables 
Ill. Requirements for Successful Gardening 
IV. Planning the Garden 
A. Flowers 
V. Garden Tools 
VI. The Garden Soil 
A. Making Soils Acid 
B. Use of Lime 
VII. Planting the Garden 
A. Planting Seeds 
VIII. Care of the Garden 
A. Cultivating the Soil 
B. Watering 
IX. Making Gardening Pay 
X. Garden Helpers 
XI. The Indoor Garden 


B. Vegetables 


C. Plant Foods 
D. Digging the Soil 


B. When to Sow 


C. Insects and Disease 


Questions 


What are the chief values of gardening? 

What plants are often used for ornamental gardens? 

What are annual plants? Biennials? Perennials? 

On which sides of a garden should trees be planted? 

How can clay soil be improved? 

Why is lime added to soil? Why is ammonium sulfate 
used? 

What kind of shrubs are used in a garden? 

What tools are needed for a flower garden? For a 
vegetable garden? 

GARDENING, LANDSCAPE. See LANDSCAPE GAR- 
DENING. 

GARDINER, “CHUCK,” CHARLES. See Ice HOCKEY 
(Famous Hockey Players). 

GARDINERS ISLAND is about 130 miles east of New 
York City. It lies between the two eastern prongs of 
Long Island, northwest of Montauk Point. On its east 
are Block Island Sound and the Atlantic Ocean. Gardi- 
ners Bay lies to the west. For location, see New YORK 
(color map). The bay provides excellent deep-sea fishing. 
Gardiners Island covers almost 5 square miles. Lion 
Gardiner bought the island in 1639. It became the first 
permanent settlement by the English in New York 
state. WILLIAM E. YOUNG 

GARDNER, Mass. (pop. 19,038; alt. 1,030 ft.), lies 
in north-central Massachusetts (see MASSACHUSETTS 
[map]). The largest wooden chair ever built stands in the 
town. It is 18 feet tall. Gardner is sometimes called The 
Chair City of the World. Famous products include Boston 
rockers and baby carriages. The area was settled about 
1764, Gardner has a mayor-council form of government. 

GAREFOWL. See AUK. 
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JAMES A. 
GARFIELD 


The United States Flag had 38 stars 
throughout Garfield's term of office. 


GRANT HAYES ARTHUR CLEVELAND. 
18th President 19th President 21st President 22nd President 
1869 — 1877 1877 — 1881 ‘i ` 1881 — 1885 1885 — 1889 

Chicago Historical Society 
20TH PRESIDENT OF THE UNITED STATES 1881 


GARFIELD, JAMES ABRAM (1831-1881), was the 
last President to be born in a log cabin. Nobody knows 
what kind of President he would have been, because he 
was assassinated only a few months after taking office. 
Garfield, a Republican, was the fourth President to die 
in office, and the second to be assassinated. 

Possibly Garfield accomplished more by his death 
than if he had lived to complete his term. National 
politics in his day had sunk to a low moral level. Party 
bosses controlled huge political machines that bought 
votes and sold political favors. The spoils system turned 
thousands of government employees out of their jobs 
every time a new President took office (see Spoms 
System). Garfield spent most of his short time as Presi- 
dent filling these jobs with his political supporters. 
Although not a reformer, he wrote in his diary shortly 
before he was shot: “Some civil service reform will come 
by necessity after the wearisome years of wasted Presi- 
dents have paved the way for it." His assassination by 
a disappointed job-seeker shocked the nation into ac- 
tion. Two years later, Congress began civil service 
reform by passing the Pendleton Civil Service Act. 

Garfield was a big, athletic, handsome man with 
blond hair and beard. Before becoming President, he 
was successful as professor, college president, Civil War 
general, and U.S. Congressman. He spoke and wrote 
well, read widely, and even composed poetry. He occa- 
sionally entertained his friends by writing Greek with 
one hand and at the same time writing Latin with the 
other. Warmhearted and genial, Garfield wanted to be 
well liked, and generally was. But his eagerness to 
please everyone sometimes led him into questionable 
dealings with unscrupulous men. 


Early Life 
Childhood. James Abram Garfield was born at 
Orange, Cuyahoga County, Ohio, on Nov. 19, 1831. 
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He was the youngest of five children. His parents, 
Abram and Eliza Ballou Garfield, were pioneers from 
the East. His father died when James was only 2 years 
old. But Mrs. Garfield lived to become the first woman 
to attend her son’s inauguration as President. She 
managed to make a fair living on their 30-acre farm. 

In his early teens, James began to do odd jobs during 
his vacations from the district school. At 17, inspired by 
reading adventure stories, he left home with the roman- 
tic idea of becoming a sailor on the Great Lakes. He 
gave up the notion when a ship captain cursed him and 
drove him away. A cousin then hired him to drive a 
team of horses that towed a barge along the Ohio Canal. 
During his six weeks on the canal, he recalled, “I fell 
into the canal just fourteen times and had fourteen al- 
most miraculous escapes from drowning.” 

Education and Early Career. Soon James returned 
home, ill with malaria. When he recovered, he entered 
Geauga Academy in the nearby town of Chester. Fol- 
lowing his first term, he supported himself by teaching 
in the district school. At 20, he enrolled in the Western 
Reserve Eclectic Institute (now Hiram College) at 
Hiram, Ohio, near Cleveland. He studied there for 
three years, then attended Williams College in Williams- 
town, Mass., for two years. Under the guidance of the 
president of Williams College, Mark Hopkins, Garfield 
matured greatly and broadened his interests. He later 
defined the ideal college as “а simple bench, Mark 
Hopkins on one end and I on the other . . .? 


IMPORTANT DATES IN GARFIELD'S LIFE — — — 


1831 (Nov. 19) Born at Orange, Ohio. 

1858 (Nov. 11) Married Lucretia Rudolph. 

1862 Became youngest brigadier general in Union Army. 
1862 Elected to U.S. House of Representatives. 

1880 Elected President of the United States. 

1881 (July 2) Shot by Charles Guiteau. 

1881 (Sept. 19) Died at Elberon, N.J. 


After graduation from Williams in 1856, Garfield 
returned to Hiram College as a professor of ancient 
languages and literature. The next year, at the age of 
26, he was chosen president of the college. While presi- 
dent, Garfield studied law and occasionally preached 
sermons for the Disciples of Christ. He had joined that 
church as a youthful convert. He also delivered public 
lectures on such topics as “Geology and Religion.” 

Garfield’s Family. On Nov. 11, 1858, Garfield mar- 
ried Lucretia Rudolph (April 19, 1832-March 14, 1918), 
the daughter of an Ohio farmer. She had been a student 
of Garfield at Hiram, and taught school while he com- 
pleted his education. Garfield called her “Crete,” and 
came to rely on her quiet strength. Later, when she was 
mistress of the White House, he wrote: “Crete grows up 
to every new emergency with fine tact and faultless 
taste." The Garfields had seven children, two of whom 
died as infants. One son, Harry Augustus Garfield 
(1863-1942), became president of Williams College, and 
served as Fuel Administrator under President Woodrow 
Wilson during World War I. Another son, James 
Rudolph Garfield (1865-1950), served as Secretary of 
the Interior in President Theodore Roosevelt’s Cabinet. 

Soldier. Shortly after the outbreak of the Civil War, 
Governor William Dennison commissioned Garfield a 
lieutenant colonel of Ohio volunteers. The young officer 
wrote home: “I am cheerful and happy as any one can 
be in such a fierce business as killing men." Garfield 
won a minor battle at Middle Creek, Ky., in January, 
1862. ^s a reward, he was made a brigadier general, 
the youngest in the Union Army. He took part in the 
Battle of Shiloh and in the operations around Corinth. 
In 1863, as chief of staff under General William S. 
Rosecrans, Garfield distinguished himself in the Battle 
of Chickamauga by riding under heavy fire to deliver 
an important message to General George H. Thomas. 
He was promoted to major general after the battle. 


Political Career 


Congressman. Garfield had shown an interest in 
politics as early as 1856, when he campaigned for John 
C. Frémont, the Republican candidate for President. 
He was elected to the Ohio state senate three years 
later. In 1862, while still in the army, Garfield was 


OF PRESIDENT GARFIELD 


Russia. 


` 1881 The French established a protectorate 


over Tunis. 


Garfield Was Shot on July 2, 
1881, and. died on Sept. 19. 
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WORLD EVENTS 
1881 Terrorists assassinated Alexander Il of 


GARFIELD, JAMES A. 


elected to the U.S. House of Representatives, although 
he did not resign his commission until December, 1863. 

Garfield won re-election to the House eight times. 
He served as chairman of the Appropriations Commit- 
tee, and as a member of the committees on Military 
Affaits, Ways and Means, and Banking and Currency. 
He supported the harsh Reconstruction measures of the 
Radical Republicans, and voted for the impeachment 
of President Andrew Johnson (see RECONSTRUCTION). 

In 1872, Garfield was one of several congressmen 
accused of accepting gifts of stock from the Credit 
Mobilier, a corporation seeking favors from the govern- 
ment (see CREDIT MOBILIER or America). He denied 
the charge, and it was never proved. Garfield was also 
criticized for accepting a $5,000 fee from a company 
trying to get a paving contract from the city of Wash- 
ington, D.C. He admitted taking the fee, but con- 
tended that his services were not improper. 

Garfield served on the commission that settled the 
disputed Hayes-Tilden election of 1876 (see ELECTORAL 
Commission). He also helped draw up a bargain which 
gave the presidency to Rutherford B. Hayes. 

During Hayes’ administration, Garfield became floor 
leader of the Republicans in the House. The party was 
divided into two factions: the *Stalwarts," led by Sena- 
tor Roscoe Conkling of New York, and the *Half- 
Breeds,” led by Senator James G. Blaine of Maine. 
These groups quarreled over personal differences and 
government jobs rather than political principles. Though 
closer to the Half-Breeds, Garfield stood between the 
two factions and kept some of the confidence of both. 

Election of 1880. The Ohio legislature elected Gar- 
field to the U.S. Senate in 1880. But, before he could 
take his seat there, he led his state’s delegation to the 
Republican national convention. The Half-Breeds tried 
to nominate Blaine for President. The Stalwarts insisted 
on former President Ulysses S. Grant. Neither Blaine 
nor Grant could gather enough votes for the nomina- 
tion. The Half-Breeds then swung to Garfield, a “dark 
horse," or little-known candidate. The convention 
finally chose him on the 36th ballot. For Vice-President, 
the convention picked Chester A, Arthur, a Stalwart 


Alexander Il of 
Russia Assassinated 


The American Red Cross 
was organized by Clara Barton. 


Garfield Was Born in Orange, Ohio. In this painting by James 
Hope, his birthplace is shown as it appeared during his childhood. 


GARFIELD'S ELECTION 
Place of Nominating Convention. Chicago 


Ballot on Which Nominated..... 36th 
Democratic Opponent.......... Winfield Scott Hancock 
Electoral Vote.................. 214 (Garfield) to 

155 (Hancock) 
Popular Vote....... eee ...4,453,295 (Garfield) 

to 4,414,082 (Hancock) 
Age at Inauguration........... .49 


and Conkling’s lieutenant in the New York Republican 
machine. Garfield defeated his Democratic opponent, 
Winfield Scott Hancock, by about 40,000 votes. 


Garfield's Administration (1881) 


The five Garfield children, ranging from 9 to 18, 
looked forward to moving into the White House. But 
the President was in a somber mood. He wrote: *I am 
bidding good-bye to private life and to a long series of 
happy years which I fear terminate in 1880." 

Party Quarrels soon confirmed the President's fears. 
Garfield, who owed his nomination primarily to the 
Half-Breeds, favored this faction in handing out jobs. 
He made their leader, Blaine, his Secretary of State, 
and appointed several others to important offices. The 
Stalwarts received only minor positions. The angry 
Stalwart leader, Conkling, tried to prevent the Senate 
from confirming some key appointments. He failed, 
and resigned from the Senate. 

Distracted by these quarrels over jobs, Garfield could 
give little attention to government business. He did 
support an investigation by Postmaster General ‘Thomas 
L. James, who discovered frauds in the awarding of 
Star Route mail contracts (see STAR RourE). 

Assassination. On July 2, 1881, Garfield was about 
to leave Washington to attend the 25th reunion of his 
class at Williams College. As he stood in the railroad 
station, a stranger stepped out of the crowd and fired 
two pistol shots at him. Garfield fell, and the assassin 


GARFIELD'S CABINET 


Secretary of State.................* James С. Blaine 
Secretary of the Treasury . William Windom 
Secretary of War....... .*Robert Todd Lincoln 
Attorney General. . Wayne McVeagh 
Postmaster General. . . Thomas L. James 
Secretary of the Navy. . William H. Hunt 
Secretary of the Interior...........*Samvel J. Kirkwood 
*Has a separate biography in WORLD BOOK. 
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The Western Reserve Historical Society 
Lucretia Garfield aided her hus- 
band's career with her quiet strength. 


cried: “I am a Stalwart and Arthur is President now!” 

"The assassin, Charles J. Guiteau, was arrested imme- 
diately. He held a grudge because Garfield had refused 
to appoint him as United States consul in Paris. At his 
trial, Guiteau acted like a madman. His attorney argued 
that he was innocent by reason of insanity, but a jury 
convicted him. He was hanged in 1882. 

Garfield lay near death for 80 days. Although one of 
the assassin’s bullets had merely grazed his arm, the 
other had lodged in his back. Surgeons could not find 
it. Alexander Graham Bell tried unsuccessfully to locate 
the bullet with an electrical device. 

Garfield remained calm and cheerful throughout the 
hot summer in Washington. He performed only one 
official act, the signing of an extradition paper. The 
Constitution provides that, in case of a President’s 
“inability to discharge the powers and duties” of his 
office, “the same shall devolve on the Vice-President.” 
But Arthur did not step in, for fear of disturbing Garfield. 
The Cabinet supported his decision. 

If the X ray and modern antiseptics had existed at 
that time, Garfield’s life might have been saved. But 
infection set in. After being moved to a seaside cottage 
at Elberon, N.J., he died on Sept. 19, 1881. He was 
buried in Cleveland. Friends raised a large fund to help 
Mrs. Garfield and their children. 


Related Articles in WORLD Book include: 
Arthur, Chester A. Hopkins, Mark 
Civil Service (History) President of the United States 
Hancock, Winfield Scott Spoils System 
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Outline 
I. Early Life 
A. Childhood 
B. Education and 
Early Career 
Il. Political Career 
A. Congressman 
Ш. Garfield's Administration (1881) 
A. Party Quarrels 
Questions 
Why did Vice-President Arthur not assume the duties 
of the presidency while Garfield lay dying? 
What adventure grew from Garfield's love of reading? 
How did Garfield's death affect government reform? 
Who were the Stalwarts? The Half-Breeds? How did 
their rivalry lead to Garfield's nomination? 
Why did Garfield never take his Senate seat? 
How long did Garfield serve as President? Who served 
a shorter term? 


C. Garfield's Family 
D. Soldier 


B. Election of 1880 


B. Assassination 


GARFISH. See Gar. 

GARGANTUA, gahr GAHN tyoo uh, AND PANTAG- 
RUEL, pan TAG roo ell, by Frangois Rabelais, is a satire 
on French society in the 1500's. Gargantua and his son 
Pantagruel are giants with enormous appetites. They 
take part in fantastic adventures, through which Ra- 
belais pokes fun at the customs of his day. But, behind 
the humor, Rabelais expresses serious ideas about such 
subjecis as education, politics, and religion. The work 
was published as a series of separate books, beginning 
in 1532. See also RABELAIS, FRANÇOIS. 

GARGLE, GAHR g’l, is а germ-killing liquid used for 
a sore throat. The patient takes a mouthful of liquid, 
throws his head back, and churns the liquid about his 
throat by saying a-a-a-h without swallowing the liquid. 
Many formulas are used for making gaigles. The sim- 
plest gargle is one teaspoonful of common table salt and 
one of baking soda added to a pint of water. X-ray 
studies show that often the liquid does not reach far 
enough into the throat to help. HEBER W. YOUNGKEN 

GARGOYLE, GAHR goil, is a decorated water spout 
projecting from the upper part of a building, usually 
from the roof gutter. In order to drain water off roofs, 
ancient Greek architects often placed terra-cotta or 
marble lion heads on the roof cornice. The water 
emptied out of the lions mouths. Gothic architects 
used this same idea in their gargoyles, which were 
drainspouts designed to protect building walls from 
rainwater that ran down from the roof. 

Gargoyles became important features of Gothic build- 
ings. They are weird stone figures, half-human and half- 
animal or half-bird, placed on the roof edges of cathe- 
drals, palaces, and other buildings. A channel inside the 
gargoyle conducts the rainwater from the roof. Gargoyles 
project away from the sides of buildings as much as 
three feet, making the rainwater fall far away from the 
building walls. 


Sculptured Gargoyles serve as decorative waterspouts on 


the sides of a medieval Gothic cathedral in Freiburg, Germany. 
Lester B. Bridaham 


GARLAND, HAMLIN 


The witty stonemasons of the Gothic period often 
used gargoyles to portray their patrons or colleagues in 
grotesque form. The word gargoyle comes from the Latin 
word gurgulio, meaning gullet, a meaning which refers 
to the draining purpose. People often apply the word 
incorrectly to grotesque figures not used for drains. 
The correct word for figures of this kind is chimères, or 
chimaeras. 

See also CHIMAERA. 

GARIBALDI, car uh BALL dee, GIUSEPPE(1 807-1882), 
was a military hero who fought to unite Italy into a 
single kingdom. He went to South America after taking 
part in an unsuccessful rebellion against the king of 
Sardinia in 1834. There he won fame fighting for the 
Brazilian state of Rio Grande do Sul, which was in 
revolt against the Brazilian 
government. He also fought 
for Uruguay, which was 
struggling against Argentina 
to preserve itsindependence. 

In 1848, Garibaldi re- 
turned to northern Italy to 
help the Lombards fight 
their Austrian rulers. The 
next year, he commanded 
an Italian legion that tried 
in vain to defend the newly 
formed Roman Republic 
against French and Aus- 
trian troops sent there to 
restore the pope. Then he 
went to the United States, and worked for a time as a 
candlemaker on Staten Island, N.Y. In 1854, he re- 
turned to Italy and settled down as a farmer. 

In 1859, Garibaldi took part in the Sardinian war 
against Austria. In 1860, with the aid of his famous 
volunteer troops, “the red shirts,” he conquered the 
Kingdom of the Two Sicilies for the Kingdom of Italy, 
which was just coming into being (see SicrLiss, Kinc- 
DOM OF THE Two). He then resigned his command to 
King Victor Emmanuel II. In 1862, and again in 1864, 
Garibaldi tried to capture Rome from the pope against 
the wishes of Victor Emmanuel. But he failed, and 
Rome did not become part of the Kingdom of Italy 
until 1870. In 1874, Garibaldi was elected to the Italian 
Parliament. He was born in Nice, France. R. Jons Rar 

See also Iraty (The Unification); Vicror Em- 
MANUEL (II). 

GARLAND, AUGUSTUS H. See ARKANSAS (Famous 
Arkansans). 

GARLAND, HAMLIN (:860-1940), an American 
novelist, protested in his early fiction against the hard 
life of overworked farmers. One of his typical short 
stories, “Under the Lion’s Paw,” attacks landowners 
who take unfair profits when their tenants improve the 
land. His Main-Travelled Roads (1891), a collection of 
short stories, was the first of a series of books set in the 
Midwest. In Crumbling Idols (1894), Garland attacked 
literary tradition and presented his ideas on fiction 
writing. One of his most notable novels is Rose of 
Dutcher’s Coolly (1895). He won a Pulitzer prize in 1922 
for A Daughter of the Middle Border, one of a series of 
autobiographical tales of his youth. 


Siwy Monorv-NaGv 


Chicago Historical Society 


Giuseppe Garibaldi 
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GARLIC 


Garland was born on a farm near West Salem, Wis. 
He educated himself largely by studying in an attic 
room near the Boston Pub- 
lic Library. In 1907, he 
founded the Cliff Dwell- 
crs, a group of people in 
Chicago interested in the 
arts. Besides fiction, Gar- 
land also wrote poems, 
biographies of Ulysses S. 
Grantand Theodore Roose- 
velt; and a play, Under the 
Wheel. He opposed over- 
emphasis on sex in fiction, 
although his Rose of Dutch- 
ers Coolly was originally 
banned. Garland's Road- 
side Meetings (1930) and 
other memoirs help in understanding the many writers 
whom Garland knew intimately. 

GARLIC is a plant grown for its pungently flavored 
bulb, which is used to season foods. The onion and its 
close relatives possess the same strong-tasting com- 
pound as garlic, but in different amounts. The garlic 
bulb is made up of parts called cloves. These cloves are 
eaten, and are also used for planting, because garlic 
produces no seed. A brittle, papery covering grows 
around each clove, as well as around the whole bulb. 
The garlic plant originally grew in middle Asia. 

Farmers plant the crop early in spring and the bulbs 
mature early in fall. Before planting, the cloves are 
separated by compressed air. They must be planted by 
hand so that the base of the clove is always in the bot- 
tom of the furrow. As the garlic matures, the plant 
leaves die. 

'The bulbs are cured by drying in the field. Workers 
then braid the tops or remove them, and the 
garlic is ready for market. The bulbs may be sold 
whole or ground into powder, or the juice may be 
extracted and sold. 

Scientific Classification. Garlic belongs to the ama- 


ryllis family, Amaryllidaceae. It is genus Allium, species 
sativum. JOHN Н. MACGILLIVRAY 


See also Onion. 


United Press Int. 
Hamlin Garland 


Harry H. CLARK 


Garlic Bulbs Are Bunched for the Market. 


GARMENT INDUSTRY. See CLOTHING. 

GARMENT WORKERS' UNION, INTERNATIONAL 
LADIES’, is a labor union for workers employed in the 
manufacture of women’s and children's clothing. It has 
local unions in the United States and Canada. The 
union was founded in 1900, when it received а charter 
from the American Federation of Labor. It left the 
A. F. of L. in 1935 to become a charter member of the 
Congress of Industrial Organizations, but withdrew to 
rejoin the A. F. of L. in 1940. The Garment Workers 
union has headquarters in New York City. For member- 
ship, see Lagor (table). FREDERICK F. UMHEY 

GARNER, JOHN NANCE (1868- ), served as 
Vice-President of the United States from 1933 to 1941, 
during the first two terms of President Franklin D. 
Roosevelt. Garner helped put through the early New 
Deal program, but later 
broke with Roosevelt and 
opposed the President (see 
New Deat). He actively 
opposed a third term for 
Roosevelt and ran against 
him unsuccessfully at the 
1940 Democratic National 
Convention. 

Garner was born in Red 
River County, Texas, and 
was often called “Cactus 
Jack.” He served in the 
United States House of 
Representatives as a Dem- 
ocrat from Texas from 1902 
to 1933. He was elected Speaker of the House in 1931. 
A shrewd politician, he sought the Democratic presi- 
dential nomination in 1932. But he traded his conven- 
tion votes with Roosevelt and got the vice-presidential 
nomination instead. _ IRVING С. WILLIAMS 

GARNERIN, дайт nuh RAN, ANDRE JACQUES (1769- 
1832), was the first man to drop from a balloon in a 
parachute. He made the drop on Oct. 22, 1797, over 
the Parc Monceau in Paris. The parachute he used was 
only eight yards in diameter. 

Garnerin was born on Jan. 31, 1769, in Paris, and 
began making models of balloons while still a school- 
boy. At 25, he joined the French Revolution, and was 
held a prisoner of war in Hungary for two years. When 
he returned to France, he resumed his interest in bal- 
loonmaking, and helped popularize parachute jump- 
ing. See also PARACHUTE. RoserT B. Horz 

GARNET includes several types of minerals. Precious 
garnets, used for jewelry, include the ruby-red pyrope, 
or Bohemian garnet, and the transparent almandine gar- 
net. The garnet is the January birthstone. Gem gar- 
nets are mined chiefly in Kimberley, South Africa, and 
in Arizona and Colorado. Common garnets are found in 
many silicate rocks. They range in color from deep red 
to brown and black, and sometimes are yellow and 
green. Industry uses these garnets to cut and polish 
gem stones, and also for watch jewels. See also CAR- 
BUNCLE; RUBY. 

GARNISHMENT is a legal process by which the cred- 
its or property of a debtor, in the hands of a third party, 
may be held for payment of debts. In most states, only 
wages above those necessary to live on can be attached 
from a debtor’s salary. See also ATTACHMENT. 


United Press Int. 


John Nance Garner 


GARONNE, guh RAHN, RIVER is the largest river in 
southwestern France. The 385-mile-long river begins in 
the Spanish Pyrenees and moves across the border into 
some of France’s richest farm land. Just north of Bor- 
deaux, the Dordogne River joins the Garonne to form 
the Gironde Estuary. Large ocean vessels can easily 
sail up the river to Bordeaux, one of France’s chief ports. 
Small vessels go as far as Toulouse, where a small canal 
continues southeast to the Mediterranean Sea. For loca- 
tion, see FRANCE (color map). Jack R. Уплмоул 

GARRETT, PATRICK FLOYD (1850-1908), an Ameri- 
can frontier sheriff and ranchman, was best known for 
g and later killing, the outlaw, Billy the Kid. 
t was elected sheriff of Lincoln County, New 
in 1880, and captured Billy the Kid late that 
After Billy escaped from the jail in which he 
awaited hanging, Garrett 
found him in July, 1881, 
and shot him. 

Garrett was born in Ala- 
bama, and became a cow- 
hand and later a buffalo 
hunter. Garrett was mur- 
dered by an assassin on a 
mountain road. Wayne Garp 

See also Вплу THE Ктр. 

GARRICK, GAR ick, 
DAVID (1717-1779), was 
perhaps the greatest Eng- 
lish actor of his time. He 
also managed the Drury 
Lane Theatre in London, 
and wrote plays. He was versatile and astounded 
audiences with his mobility and the naturalness of his 
acting in tragedies, comedies, and farces. He helped re- 
vive Shakespeare’s plays in their original form. Born in 
Hereford, he went to London in 1737 with his tutor, 
Samuel Johnson, the famous critic. Garrick tried busi- 
ness, but soon turned to the theater. Marsron BALCH 

GARRISON is a military post. See FORT. 

GARRISON, WILLIAM LLOYD (1805-1879), was an 
American journalist and reformer who became famous 
in the 1830's for his denunciations of slavery. Before his 
time, abolitionists had made moderate appeals to slave- 
holders and legislators in behalf of slaves, and hoped 
that slavery would gradually disappear. Garrison said 
slavery ought to be ended “immediately,” and criti- 
cized all who did not entirely agree with him. 

Garrison was born on Dec. 10, 1805, and was raised 
in Newburyport, Mass. A 
poor boy, he was appren- 
ticed to a printer at 13. By 
1827 a veteran journalist, 
he edited the National 
Philanthropist, the world’s 
first temperance paper. He 
met Benjamin Lundy, a 
Baltimore publisher, in 
1828, and became an ar- 
dent abolitionist. His at- 
tacks on slave dealers in 
Lundy’s newspaper caused 
Garrison to be jailed. In 
1831, he began to publish 
The Liberator in Boston. It 


year. 


Brown Bros, 


David Garrick 


William Lloyd Garrison 
Chicago Historical Society 


GARTER, ORDER OF THE 


had a small circulation, but was influential. Garrison 
continued to issue it until 1865, when the Thirteenth 
Amendment to the Constitution ended slavery. 

In 1832, Garrison formed the first society for the im- 
mediate abolition of slavery. He attracted such asso- 
ciates as Wendell Phillips, and influenced, among 
others, Theodore Parker and Henry David Thoreau. In 
1835, Garrison’s life was endangered by a mob in Boston. 
His fight to give women equal rights in the American 
Anti-Slavery Society, formed in 1833, split the aboli- 
tionist movement. He believed that the northern states 
ought to separate from the South. He refused to vote, 
and opposed the United States government because it 
permitted slavery. But he eventually approved of 
Abraham Lincoln and supported his administration 
during the Civil War. Louis FILLER 

See also ABOLITIONIST. 

GARRISON DAM, about 77 miles north of Bismarck, 
N.Dak., is part of the federal government’s Missouri 
River Basin development program. It is one of the 
largest rolled-earth fill dams in the world. The main 
section is 11,300 feet wide and 210 feet high. The town 
of Riverdale was built nearby to house project employees. 
Construction of the dam started in 1947. The first of five 
generating units began to produce power in 1956. When 
all the units go into operation, the dam will have a 
capacity of 400,000 kilowatts. The Garrison Dam reser- 
voir holds 23,000,000 acre-feet of water. T. W. MERMEL 

See also Dam; Missourt River Basin PROJECT. 

GARROTE, zu ROHT, or guh RAHT, is an iron col- 
lar. It was once used in Spain and Portugal to execute 
condemned persons. Executioners seated the prisoner in 
a chair and placed the garrote around his neck. The 
garrote, attached to an iron post which stood behind the 
prisoners chair, was tightened by a screw until the 
prisoner strangled. Murderers have often used a form of 
garrote made of loops of wire, or even scarves to strangle 
their victims. MARVIN E, WOLFGANG 

GARTER, ORDER OF THE, is the highest and perhaps 
the oldest order of knighthood in Great Britain. An old 
story tells that while King Edward II of England was 
dancing with the Countess of Salisbury at a great court 
ball, she lost her garter. As the King picked it up to 
hand it to her, he saw several persons smile and indulge 
in remarks. This made him angry, and he exclaimed in 
French, “Evil be to him who evil thinks." Then he 


The Insignia of the Order of the Garter include the blue 


garter, the ribbon, the George Star, and the collar. 
British Information Servic 


GARTER SNAKE 


added that he would make the little blue garter “so 
glorious that everyone would wish to wear it.” Whether 
this is true or not, the order was founded by King Edward 
in 1349. Only 25 members besides the king were first 
admitted. 

The emblem of the order is a dark blue garter edged 
in gold, on which are printed the words the king spoke, 
Honi soit qui mal y pense. On all ceremonial occasions, 
the garter is worn on the left leg below the knee. 

‘The order was reorganized in 1831, and the member- 
ship was increased to include the Prince of Wales, de- 
scendants of George I, and some foreign rulers. The 
English monarch is always Grand Master. The order 
has several patron saints, but Saint George was consid- 
ered its special patron, and it is sometimes spoken of as 
“The Order of Saint George.” MARION F. LANSING 

GARTER SNAKE is the most familiar of all harmless 
snakes that live in the United States. The nine native 
species vary greatly in color. Every state in the United 
States has at least one kind of garter snake. These 
snakes also live in southern Canada, Mexico, and Cen- 
tral America. It is easy to recognize most garter snakes 
by the three light stripes that run along the body. One 
runs down the middle of the back, and the others are 
on each side near the belly. In many species, a pattern 
like a checkerboard fills the spaces between the stripes. 

The various kinds of garter snakes differ in size. 
Grown females are usually 20 to 30 inches long, whereas 
males are a few inches shorter and much thinner. 

Three things make garter snakes different from many 
other American snakes.(1) They like to live in the parks 
of cities and towns. In the spring and warm autumn 
when snakes are most active, many people in the sub- 
urbs find them in back yards and gardens. (2) Garter 
snakes bear their young alive instead of laying eggs. 
The size of a litter varies, but the average is 18. Records 
show one brood of 80. (3) Garter snakes catch and eat 
other cold-blooded animals like frogs, salamanders, and 
fishes. The young snakes of some kinds like to eat earth- 
worms. 

Scientific Classification. Garter snakes belong to the 
family Colubridae. The common garter snake is genus 
Thamnophis, species sirtalis. CLIFFORD Н. POPE 

See also SNAKE (color pictures, Eastern Ribbon Snake, 
Garter Snake and Young). 

GARTH. See CLoisrER. 


GARY, Ind. (pop. 178,320; alt. 590 ft.), is one of the 
most important steel centers of the world. The city was 
planned in 1905 and rapidly built by the United States 
Steel Corporation. It is the youngest city of its size in 
the United States. 

Gary lies on the southern shore of Lake Michigan 
about 30 miles southeast of downtown Chicago, Smoke 
from the mills of Gary often forms thick clouds above 
the city by day. The mills light the sky with a red glare 
at night. Gary, together with Hammond, East Chicago, 
and Whiting, makes up the Calumet District, onc of the 
greatest of all steel centers. For location, see INDIANA 
(color map). 


Cultural Life. Gary’s population includes many for- 
eigners and first-generation Americans, especially per- 
sons of Slavic descent. About 30 of every 100 persons 


in the city are Negroes. Gary’s school system was de- 
signed to serve the needs of people of many different 
origins, and it has become widely known for its ex- 
cellence. The Gary School Plan, a work-study-play 
combination, is world famous. William Wirt, Gary’s 
first superintendent of schools, developed the plan (see 
PLATOON SCHOOL). Gary has many parks, all connected 
by boulevards. The huge Indiana Dunes State Park 
is 15 miles east of Gary. 

Industry and Commerce. The giant mills of (he U.S. 
Steel Corporation lie along the lake, and about 30,000 
workers pass through the entrances to the plants each 
day. The mills and their branch plants manufacture a 
vast amount of sheet steel, tin plate, coke, gas. cement, 
huge numbers of steel rails, and bridges. The coke plant 
in Gary uses about 600,000 tons of coal a month. Other 
factories in Gary make hosiery, windshield wipers, bed- 
ding, and mattresses. 

Transportation. Gary is close enough to Chicago for 
shippers to use the many railroads that have terminals 
in Chicago. Many products can be shipped castward 
directly from Gary. The city is also a large truck freight 
center. The U.S. Steel Corporation owns the Gary 
harbor and uses it mainly for ore shipments. Bus and 
rail lines link Gary and Chicago. 

History. The site of Gary was chosen for the main 
plant of the U.S. Steel Corporation for several reasons. 
These included the excellent transportation facilities 
already there and the location midway between the ore 
supplies of the northwest and the coal fields to the south. 
Gary was named for Judge Elbert H. Gary, chair- 
man of the board of directors of the U.S. Steel Corpo- 


Graceful and Harmless Garter Snakes Like to Live in Vegetable Gardens and Parks. 
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Paul Vincent; U. 


The Giant Steel Mills of Gary, Ind., line the Lake Michigan waterfront, back- 
ground, The city was named for Elbert H. Gary, right, a founder of the U.S. Steel Corp. 


telands of sand dunes and marshes were 
ansformed into an industrial city. By 1910, 
y a population of 16,802. Gary has a mayor- 
council form of government. PauL E. MILLION, JR. 
See also GARY, ELBERT H.; UNITED STATES STEEL 
CORPORATION. 
GARY, ELBERT HENRY (1846-1927), a steel indus 
alist and lawyer, helped organize the United States 
chairman of its 
finance committee and chairman of the board of direc- 


ration. Т 


tors. He also took a leading part in organizing the Con- 
solidated Steel & Wire Company, American Steel & 
Wire Company, and Federal Steel Wire Company. He 
was the first president of Federal Steel, which was formed 
in 1898. The steel manufacturing city of Gary, Ind., was 
named for him. Gary was born in Wheaton, Ill. He re- 
ceived a law degree from the University of Chicago in 
1867. His career began in the superior-court office in 
Chicago, and he later became chief counsel for several 
railroad and steel companies. Hanorp Е. WILLI 
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GAS 


GAS. Matter has different forms, solid, like a stone; 
liquid, like water; and gaseous, like air. Gas is the light- 
est, thinnest, and most movable form of matter that we 
know. Gases pass through each other much more easily 
than the other forms of matter do. This quality is called 
diffusion, and gases are the most diffuse form of matter. 


Characteristics of Gases 


A gas will fill up any vessel that holds it, and usually 
has no shape of its own. A liquid that half fills a jar has 
a top surface of its own, but a gas has none. On the other 
hand, an amount of gas with a certain weight can fill up 
a larger or a smaller space. Gases are very light com- 
pared with liquids and solids. Air is nearly 800 times as 
light as water. Hydrogen, the lightest gas, is about 144 
times as light as air. Gas can be compressed into a small 
space better than the other forms of matter, and easily 
expands into a large space. 

Composition. Most scientists agree that the behavior 
of gases can be explained by the kinetic theory of gases. 
This theory says that all objects are made of millions of 
tiny moving particles called molecules, Molecules are 
much too small to see. A volume of gas as large as the 
head of a pin would contain thirty million times as 
many molecules as there are people on earth. These 
molecules may be compared to tiny rubber balls flying 
hither and thither, jostling one another and striking 
and bouncing from the sides of any vessel or room. The 
result of this bombardment of tiny blows is what we call 
gaseous pressure. 

The molecules that make up a gas are more active 
and farther apart than molecules of the other forms. 
This explains the easier diffusion, the shapelessness, and 
the great compressibility of gases. Gases and liquids are 
both known to scientists as fluids. They flow, diffuse, 
and take on the shape of their containers more readily 
than solids. 


HOW GASES ARE USED 


Gases serve man in a variety of useful ways. Natural 
gas, for example, forms one of the most valuable fuels, 
Carbon dioxide makes sparkling bubbles in beverages. 


Norge 


NATURAL GAS 


Cooking and Heating 


Color and Odor. Many gases, like oxygen, hydrogen, 
nitrogen, and carbon dioxide, have neither color nor 
odor. We know they are present only by the things they 
do to us or to a substance placed in them. Other gases 
have colors and odors, and it is not hard to recognize 
them. Nitrogen dioxide is a brown gas. Chlorine is yel- 
lowish green, and has a strong, unpleasant odor. 
Hydrogen sulfide is the gas that gives the foul odor to 
sewer gas and rotten eggs. 

Weight. Although gases are often invisible, tasteless, 
and odorless, they have weight. Everybody lias felt the 
push of air when the wind blows. Its force is often great 
enough to fell trees and sweep the masts fom ships in 
storms at sea. The pressure of the air, which is the force 
of its weight, is what holds up the column of mercury 
in the mercury barometer. 


Changing Gases 


Early scientists thought that the substances that were 
gases never turned into any other forms of matter. 
Michael Faraday, between 1823 and 1845, showed that 
this was not true. He changed most of the well-known 
gases to liquids by cooling and compressing them. In 
1869, it was shown that carbon dioxide cannot be 
changed to a liquid if its temperature is above 88° F, 
(31°C.). But at that temperature or below it, only mod- 
erate pressure is needed to liquefy the gas. [his tem- 
perature is called the critical temperature. It has since 
been found that each gas has its own critica! tempera- 
ture, above which it cannot be liquefied by pressure. 

Faraday and other scientists of his time failed to liq- 
uefy oxygen, nitrogen, hydrogen, and carbon monoxide. 
These gases have lower critical temperatures than sci- 
entists could produce at that time. Methods invented 
since then have succeeded in producing much lower 
temperatures and liquefying all gases. 

Solids and liquids can also be changed into gases by 
heating them or lowering their pressure. If a substance 
is solid or liquid at everyday temperatures, its gaseous 
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form is usually called vapor. Steam is hot water vapor, the 
gaseous form of water. We usually call a substance a gas 
if that is the form it has at everyday temperatures. 


Laws of Gases 


Boyle’s Law. Robert Boyle, a scientist who lived in 
the 1600's, noticed that when a gas was forced into a 
smaller space, the pressure increased. He announced 
that the smaller the space the greater the pressure, if the 
temperature of the gas is kept the same. 

He also found that the pressure is in direct proportion 
to the density of the gas. This means that when the 
pressure upon the gas from the outside is increased four 
times, (he gas is packed into one fourth its original 
space, and its own push against the walls of its container 


is four times as great as it was. It is easy to see why this is 
so. If the same number of molecules is packed into a 
smaller space, more molecules will hit the side of the 
vessel than would hit an equal part of the larger vessel. 


Boyle’s Law is sometimes called Mariotte’s Law after 
Edme Mariotte, a French physicist who made the same 
discovery independently of Boyle. 

Charles! Law. Heating a gas gives energy to its mole- 
cules, so that they strike the sides of the vessel more rap- 


idly. This means that the gas in the vessel is exerting a 
greater pressure. If the walls are movable the gas will 
push them out. When this happens, we say the gas ex- 


pands with heat, just as nearly all other substances do. 
The French scientist, Jacques Charles, stated that 
with each degree that the temperature rises, a gas will 
expand by the same fraction of its original volume. This 
is truc only if the pressure is kept the same. If the tem- 
perature is in degrees centigrade, this fraction, which is 
called a constant, is y+ of the volume at o? C. 
Avogadro's Law. Molecules are so tiny and light that 
it would seem impossible to weigh a single one. But we 
can figure out the weight of a molecule of many sub- 
stances with the help of Avogadro’s law. In 1811, Ame- 
deo Avogadro, an Italian scientist, first suggested that 
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when equal volumes of different gases and vapors are 
put under the same pressure at the same temperature, 
they have the same number of molecules. For many 
years scientists were not sure this statement was true, but 
they now believe they have proved it is a natural law. 

If we can weigh a volume of gas and find out the 
number of molecules in it, we ought to be able to cal- 
culate the weight of one molecule. It has been found 
that in 22.4 liters of any gas at standard conditions 
(o? C. and 760 millimeters pressure) there are 602,000,- 
000,000,000,000,000,000, or 6.02 X 1073 molecules. 
This is called Avogadro's number. Gronck L. Bus 
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GAS fuel, sometimes called “the flame 
of a thousand uses,” is one of nature’s great 
gifts to man. Its clean, blue flame is used 
in millions of homes for cooking, for heat- 
ing, and for refrigeration. Gas also is used 
in many important ways in industry. 

Most of the gas fuel we use is natural gas. This kind 
of gas might well be called “stored sunshine.” It was 
formed long ages ago by the combined action of sun- 
light and earth movements. Today, well drillers find it 
stored in sands and rock layers far underground. Pipe- 
lines carry it as far as two thousand miles to homes and 
factories where it is needed. 

Natural gas is most familiar to us as a fuel, and that 
is its most important use. But it is the source of many 
valuable chemicals as well. Natural gas chemicals are 
used in making plastics, medicines, rayon, fertilizers, 
and hundreds of other products. 

One out of every ten gallons of gasoline we use in 
our automobiles is taken from natural gas. The rubber 
tires on which we ride wear longer because natural gas 
and natural gas materials were used in making them. 
The steel springs that carry us smoothly over bumps 
were tempered with natural gas heat to make them strong. 

After natural gas is brought to the surface, it needs 
only to be purified before it is ready for use. But tiny 
particles, or molecules, of gas also are found locked up 
in every lump of coal and every drop of petroleum. 
Heat and chemical processes release these molecules 
from the coal and oil and produce manufactured gas, an 
important fuel. Sometimes manufactured gas is mixed 
with natural gas before it is burned. Natural and manu- 
factured gas furnish us with a large proportion of our 
fuel. Natural gas alone supplies about 28 per cent of all 
the fuel energy produced in the United States, and 
one sixth of that produced in North America. 


How Man Learned to Use Gas 


Early Uses. Long ago, a shepherd of Greece noticed 
that his sheep acted strangely when they came to a 
certain place on the mountainside. He and his neighbors 
investigated and found that something came from the 
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ground which made them light-headed and talkative. 
The story grew up that these escaping natural gas 
vapors were the breath of the god Apollo. . temple 
was built at the place, which was named Delphi. This 
temple soon became the religious center of all Greece. 
A woman prophet, or oracle, sat on a tripod «nid the 
fumes. She answered questions which people brought 


to the temple. People supposed that the words she 
uttered actually were spoken by the god Apollo. Be- 
cause of the way in which priests interpreted her sayings, 
the oracle at Delphi became a power in the political 
and social affairs of the Greeks. 

Several ancient peoples learned’ that natural gas 
would burn. The Chinese were the first to use this fuel 
for industrial purposes. Nearly three thousand years 
ago they obtained gas from wells 2,000 feet deep, sent 
it through bamboo pipes, and used it to evaporate brine 
for making salt. Gas wells were known in Japan as early 
as A.D. 615. Natural gas was known and used also in 
India, Persia, and various countries of Europe. 

During the early 600's A.D., temples were erected 
over natural gas deposits near Baku (now in the Soviet 
Union) on the Caspian Sea. Fire worshipers from Persia 
and India made pilgrimages to the shrines. One temple 
was in use as late as 1880. When the building was torn 
down about 1900, a secret pipe was found which car- 
ried natural gas from a crack in the rock to the altar 
where the “eternal flame” was kept burning. 

Discovery of Manufactured Gas. The manufacture of 
gas dates back to the early 1600's. Jan Baptista van 
Helmont (1577-1644) is given credit for producing the 
first manufactured gas from coal in Brussels, Belgium. 
He was an alchemist, and was trying to make gold at 
the time that he discovered manufactured gas. Van 
Helmont called the gas he created by accident a 
“ghost” or “wild spirit." Some students say the word gas 
came from the Dutch word geest, which means spirit. 
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GAS-THE MAGIC FLAME 
THAT WORKS FOR MAN 


THE BREATH OF APOLLO 


Ancient Greeks believed natural gas escaping from 
rocks was the breath of the god Apollo. They bvilt a 
temple where the Delphic oracle sat amid the fumes 
and uttered the “prophecies” of Apollo. 


FIRST INDUSTRIAL USE OF GAS 


The Chinese of ancient times found a “burning spirit” and piped 
it in bamboo lines to their brine wells, to evaporate salt. 


A “WILD SPIRIT” FROM COAL 
In 1609, a Belgian scholar named Jan Baptista van Helmont 
heated coal and learned that it gave off a vapor, or gas, 
which would burn. He called this vapor a “wild spirit.” 


FATHER OF THE GAS INDUSTRY 
William Murdock of England lighted his home with gas 
made from coal in 1792. Six years later he lighted 
James Watt's steam-engine factory with coal gas. 


GASLIGHT WELCOME FOR LAFAYETTE 
In 1825 General Lafayette was welcomed to Fredonia, 
N.Y., with a brilliant display of natural gas street lights. 
He also was served a meal cooked by gas heat. 
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2 Pipe Is Bent to Fit the Lay of the Land. A surveyor first 
figures out the angle at which each section of steel pipe must be 


bent. Then this powerful machine goes to work. 
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trench will be covered when the gas pipes are set in place, 


3 Sections of Pipe Are Welded Together by trained 4 X-Ray 
workers. Heavy clothing protects workers from the heat, 
and masks shield their faces from sparks. 


Pictures of Welds Are Inspected. A portable X-ray 
machine “shoots” each welded place in the pipe. The developed 
film is examined to find weak spots that might cause leaks. 


5 Automatic Machine '"Dopes and Wraps" Pipe to protect 6 Side-Boom Tractors Pick Up Pipe and Lay It in Trench. 
it from rust and from acids in the earth. "Dope" is a coat of These tractors with cranes do all handling of pipe, which may 
enamel. "Wrap" is a tightly-wound layer of paper or other fiber. weigh 1/2 tons to each 30-foot section. Other machines cover the pipe. 


How Pipeline Crosses the Mississippi River. The 
pipe is heavily wrapped for protection, and placed in a 
trench a safe depth under the river bottom. 


— 

8 Dredge Cuts Shore-to-Shore Channel into which 

pipe is lowered. One 3,000-foot Mississippi crossing re- 
quired the removal of 2,000,000 cubic yards of mud. 
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John Clayton, a pastor of Yorkshire, England, also 
made gas by heating coal. From 1660 to about 1670 he 
experimented with various ways of heating coal in 
closed vessels and then burning the “spirit” which re- 
sulted. He amused his friends by collecting the gas in 
animal bladders, puncturing them, and lighting with 
a candle the gas that came out. 

Progress in the use of gas was slow. A French scien- 
tist, Antoine Laurent Lavoisier, experimented with gas 
in an effort to find a way of lighting large cities. About 
1780 he invented a gas holder. This replaced the blad- 
ders which previous experimenters had used to collect 
the gas. 

But homes were still lighted with wax and tallow 
candles late in the 1700's. It was not until 1792 that a 
British engineer, William Murdock, put coal gas to 
work in the home. He heated coal in an iron vessel, or 
retort, and conducted the gas through seventy feet of 
tin and copper tubes to light his home in Cornwall, 
England. Murdock also is credited with discovering the 
principle of letting gas flow out through tiny holes, or 
orifices. This gives a better mixture of air and improves 
the quality of the gas flame. 

Murdock worked as an engineer for James Watt, 
developer of the steam engine, in his experiments with 
manufactured gas. By 1798 Murdock had progressed to 
the point where he built large-scale gas-making appara- 
tus and lighted a factory of Boulton, Watt & Company 
with gas. In 1804 he built a gas works and lighted a 
cotton mill at Manchester with nine hundred gas 
burners. For this achievement the Royal Society of 
London awarded him a gold medal in 1808. 

The work of Murdock and other scientists came to 
the attention of Frederick Albert Winsor (1763-1830) of 
Frankfurt, Germany. Winsor, a businessman rather than 
a scientist, went to Paris to see the experiments being 
conducted by the French chemist Philippe Lebon about 
1800. Lebon was lighting his home and gardens with gas 
distilled from coal and wood. Winsor tried unsuccess- 
fully to learn how Lebon produced the gas. He was more 
fortunate in England. On May 18, 1804, he obtained 
the first British patent for gas-making purposes. He 
foresaw the widespread use of gas not only for lighting 
but also for heating homes and for cooking food, 

Winsor had to fight prejudice, fear, and superstition 
to get his ideas accepted. Such national figures as Sir 
Walter Scott in England and Napoleon in France 
scoffed at his idea of lighting cities with “smoke.” 
Finally he succeeded in interesting several investors in 
his plans. On January 28, 1807, with the backing of a 
large group of shareholders, his company staged the 
first public street lighting with gas along Pall Mall in 
London. Winsor asked for the exclusive privilege of 
lighting all the British possessions with gas, but this 
broad charter was refused. However, in 1822 Winsor 
obtained a charter for the London and Westminster 
Gas Light & Coke Company. It was the first gas 
company in the world. 

Early Developments in the United States. The earliest 
known discovery of natural gas in the United States 
was in 1775, when a pioneer found a “burning spring” 
in what is now Kanawha County, West Virginia. Two 
years later George Washington claimed the “burning 
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spring” land. Gas seepages also were found along Lake 
Erie and in various other places, and pioneer children de- 
lighted in setting fire to them and watching them burn, 

The first practical use of gas in the United States 
was of manufactured gas rather than natural gas, In 
1806 David Melville of Newport, R.I., lighted his home 
and the street in front of his house with gas manufac. 
tured from coal. He also lighted a factory а! Pawtucket 
and made a contract with the United Stites Govern- 
ment to supply gas for a lighthouse at Beaver Tail in 


Rhode Island. In 1816, Baltimore became thie first city 
in the United States to light its streets with manu- 
factured gas. Rembrandt Peale and his associates formed 
the first gas company in the United States to light the 
city. 

Meanwhile, natural gas was discovered as early as 
1815 during the digging of a salt brine well at Charles- 
ton, W. Va. Six years later, the first commercial natural 


gas well was drilled to a depth of twenty-seven feet at 
Fredonia, N.Y. By 1824 the gas from this well was 
being used for lighting purposes in the town of Fre- 
donia. This is the first record of the commercial use of 
natural gas in the United States. 

Improvement of Gas Flame for Lighting. By about 
1850, hundreds of cities and towns were using gas for 
street lighting and for lighting homes. Gas flame for 
lighting was fan-shaped and yellow until about 1855; 
when Robert Wilhelm von Bunsen of Germany de- 
veloped the Bunsen burner. In this burner the air and 
the gas were premixed for proper burning, or combustion. 
The flame was adjustable, ranging from a yellow flame 
containing carbon particles to a hot blue {lame that 
was smokeless and free of soot. The present Bunsen 
burner works on the same principles. Sce BUNSEN 
BURNER. 

Carl Auer, a student of Bunsen, made another great 
improvement in gas lighting. He developed а gas 
mantle. This was a lacelike hood, made of a heat- 
resisting material, which was placed in position over 
the flame. Auer made his mantle of cloth dipped in the 
salts of the elements thorium and cerium. When the 
Bunsen flame played upon the mantle it gave off a 
great white-hot, or incandescent, light. Auer was awarded 
the title of Baron von Welsbach for developing this 
incandescent mantle. The Welsbach mantle is still 
used today in gas, gasoline, and some kerosene lights. 

The great era of the gas light began to dim in 1879, 
when Thomas A. Edison invented the electric light. 
Electric street lamps and electric lighting in homes soon 
replaced gas lights. But by this time another important 
use for gas had been found. It was being used for cook- 
ing in many thousands of homes. 

The Early Gas Stove. As early as 1739, experiments 
had been made in cooking eggs or chops over gas jets. 
But it was not until 1832 that an Englishman named 
James Sharp actually demonstrated a stove designed 
to usc gas for cooking. Some time after 1840 the first 
gas range was built in the United States. It consisted 
of an iron ring filled with sand and placed on an iron 
screen. Gas was fed through the screen and lighted on 
top of the sand. 

By 1859 only about one hundred American families 
were using gas ranges for cooking. But several different 
types of gas ranges were exhibited at the Centennial 
Exposition at Philadelphia in 1876. The first gas stoves 


having oven heat regulators, or thermostats, were placed 
on the market in 1915. 

Growth of the Modern Gas Industry. Natural gas as 
it came from the ground sometimes had a very bad 
smell that made it unpopular as a fuel. In their efforts 
to remove this smell, and through other research, 
scientists found that natural gas contained valuable 
chemicals (see Products of Natural Gas in this article). 
This was the beginning of one of the most important 
branches of the chemical industry. 

The development of pipelines stimulated the use of 
both natural and manufactured gas as a fuel. The pipe- 
lines were made first of wood, and later of iron, lead, 
wood and concrete, and steel. See PIPELINE. 

Natural gas often is found with petroleum. For many 
years the gas was considered a waste material that 
interfered with getting the oil. It was a common sight 
to see this waste, or casinghead, gas being burned at 
mouths of wells, or being blown into the air at the oil 
fields. However, the growth of markets for natural gas 
and the building of pipelines have made it worth 
while to gather the waste gas and sell it. States have 
adopted conservation laws prohibiting the waste of 
this valuable natural resource. 

Today, natural gas, manufactured gas, or a mixture 
of the two is used in thousands of industrial plants and 
in millions of homes. Gas is used in the home to give 
seven major services. These are cooking, water heating, 
refrigeration, house heating, air conditioning, laundry 
drying, and the burning of waste in incinerators. 

Large amounts of gas still are made from coal, coke, 
and petroleum. But four fifths of all the gas used is 
natural gas. In a single year the United States uses 
over nine million million, or mine trillion, cubic feet 
of natural gas. Canada uses about seventy-four billion 
cubic feet of natural gas a year. When we realize that 
the twenty-gallon tank on an automobile holds only 
about two and two-thirds cubic feet of gasoline we can 
get some idea of the tremendous volume of natural gas 
used each year. 


Natural Gas 


How Natural Gas Was Formed. The exact origin of 
natural gas is not known. But most geologists and 
chemists agree that it was created through chemical 
action on tiny plants and animals that lived, died, and 
were buried ages ago. Billions upon billions of these 
little plants and animals lived on the shores of water 
that covered a large part of the earth's surface. They 
fed upon little except water and sunshine. Great num- 
bers of these tiny living things sank or were washed into 
the ancient seas. In time they formed an ooze hundreds 
of feet deep called organic sediment. Explosions and up- 
heavals on the surface of the young earth brought 
down layers of rock which covered the ooze. 

Under heat and pressure the organic sediment fer- 
mented and decayed, forming gas and oil In some 
places the movements of the earth's crust lifted up the 
organic sediment. But in other places they buried the 
layers of sediment hundreds and thousands of feet be- 
neath the surface. The gas and oil seeped through 
deposits made of limestone, sandstone, and other 
porous rock. Hard layers of rock above these sand de- 
posits have kept the gas and oil from leaking out. The 
gas in the earth usually is sealed under great pressure, 
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so that when it is tapped it comes roaring to the surface 
with hundreds of pounds of pressure behind it. Some- 
times it is also hot. It is not uncommon for natural gas 
to have a temperature of 150 or 200 degrees Fahrenheit 
when it reaches the surface. 

Products of Natural Gas. We usually think of natural 
gas as a fuel. It is equally important, however, as the 
source of raw materials for the chemical industry. For 
several years past, natural gas and petroleum have 
accounted for the production of almost half the valu- 
able organic chemicals which were formerly produced 
by fermenting sugar. The valuable chemicals are taken 
out of natural gas before it is piped to consumers. 

Chemicals from natural gas are used in making prod- 
ucts of all kinds. These range from ink to synthetic rub- 
ber, from explosives to perfume, and from antifreeze 
to drugs and dyes. Much of the LP, or liquefied petro- 
leum gas, which is used for heating and cooking in 
homes beyond the gas mains, is taken from natural gas 
(see Liquefied Petroleum Gas in this article). Alcohols, sol- 
vents, and anesthetics are made from natural gas. A 
newly developed method called the hydrocol process is 
used for converting natural gas into automobile gaso- 
line and into certain oils and waxes. There are more 
than 25,000 industrial and commercial uses for natural 
gas in addition to its use as a fuel. 

Where Natural Gas Is Found. Natural gas is com- 
monly found near deposits of petroleum or with pe- 
troleum. See PETROLEUM. 

In the United States, natural gas is found under less 
than twenty thousand square miles of the country’s total 
area of more than three million square miles. There are 
more than twenty states in which natural gas is being 
produced and marketed in sizable quantities. The chief 
producing regions include the Gulf Coast, the Pacific 
Coast, the Middle West, the Rocky Mountains, and the 
Appalachian Mountains. Two states, Texas and Louisi- 
ana, produce over 60 per cent of the natural gas now 
used in the United States. Together they produce over 
six trillion cubic feet a year. 

Natural Gas Reserves. Scientists havemade estimates 
of the natural gas reserves from which gas can be taken 
in commercial quantities. These proved recoverable re- 
serves in the United States total nearly 238 trillion cubic 
feet. The fields covered by this estimate produce more 
than ten trillion cubic feet each year. 

Other areas near the proved natural gas fields are 
still unexplored to any great extent. An outstanding 
natural gas authority has estimated that more than five 
hundred trillion cubic feet of natural gas are still stored 
in the nation’s reserve deposits. Canada has an esti- 
mated reserve of eight trillion cubic feet, but has a great 
number of unexplored potential gas fields. 

Exploration and Drilling. The underground pools of 
gas are capped by layers of dirt and rock, and wells must 
be drilled to get the natural gas out of the ground. 

Geologists are constantly at work exploring areas 
which contain the kinds of rock formations where natu- 
ral gas usually is found. A favorable report from a geolo- 
gist is followed by wildcat drilling, as drilling in unproved 
areas is called. This usually is done by the large pro- 
ducing companies, though independent operators fre- 
quently have discovered important natural gas fields. 
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Chloroform Ink Cleaning fluid 

Synthetic rubber Antifreeze Phenol for plastics, explosives 

Nitroglycerin Comis Tolvene for explosives, perfume 


Adapted courtesy of Adolph E, Brotmnn. 
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The average cost of drilling a wildcat well is nearly 
$100,000. About eight out of nine such wells fail to 
produce. Only about one out of forty wildcat wells pro- 
duces enough to yield a large profit. 

A gas well is drilled in much the same way as an oil 
well (see PETROLEUM [Drilling an Oil Well]). As the 
well progresses down through the layers of rock and 
sand, an iron pipe or casing is driven down to protect 
the hole. This pipe goes down to the rock dome under 
which the gas-bearing sand lies. It keeps out the water 
and sand, and the gas comes up to the surface through 
this casing. 

When the gas-bearing sand is tapped, the gas rushes 
up through the casing under high pressure. This is be- 
causc large volumes of gas have been confined in small 
cavities in the gas sands or porous rocks. The natural 
pressure under which the gas is found is called rock pres- 
sure. As the gas is used from the pool, rock pressure de- 
clines until it gets so low that the gas cannot be removed 
in commercial quantities. 

The life of gas pools is often lengthened by pumping 
back part of the gas into the well. This is called recycling. 
The repumped gas not only forms a cushion against low 
pressure, but also gathers additional gas from the sand 
and porous rock and brings it up. Water also may be 
pumped into a gas field to keep up the pressure, 

Some states have strict regulations governing the rate 
at which natural gas may be withdrawn from pools, to 
prolong the life of reserves as long as possible. Modern 
drilling methods make it possible to tap pools that were 
once believed to be dry. Drilling to greater depths fre- 
quently brings in new pools of natural gas under old 
fields. 

From Well to User. When a well begins to produce, it 
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is capped to prevent the escape of gas. A pipe called the 
gathering line carries the natural gas from the well to an 
extraction unit. Here, impurities and many valuable 
chemicals are removed. The natural gas now enters а 
compressor station, where the gas is raised to high pres. 
sures to speed it along the pipelines. These compressor 
stations usually are placed about a hundred miles apart 
along the pipeline. A water-cooled conde "ser may be 
used to cool the gas that has been heated through com- 
pression. In this process, useful chemicals such as pro- 
pane and butane are removed. 

The network of natural gas pipelines in the United 
States totals more than 500,000 miles in length. This 
makes it the nation’s greatest privately owned land 
transportation system. Main-line railroads total Over 
222.000 miles in length, and oil pipelines extend about 
142,000 miles. For every fourteen miles of public roads 
in the country, there are about two miles of natural gas 
pipeline. 

Underground Storage. ^ community uses more natu- 
ral gas in winter than it does in summer, and more ona 
bitterly cold winter day than on a mild dav. A pipeline 
supplying a steady amount of. gas cannot keep up with 
these changes in the demand. Many gas companies are 
now storing the precious fuel underground near those 
cities where the gas is used in large amounts. Some of 
these underground storage caverns are dry [i ids, or for- 


mations of sand or porous rock which once produced oil 
and gas. Others are simply natural rock formations cov- 
ered by domes of hard rock that can seal in vas when it 
is pumped in. Hundreds of billions of cubic {cet of natu- 
ral gas now are stored underground each summer to 


prepare for heavy use in severe winter weather. 

Composition of Natural Gas. Natural gas is made up 
mainly of chemical compounds of hydrogen and car- 
bon. These compounds are called hydrocarbons. (see 
Нуркосаквом). The principal hydrocarbons found in 
natural gas are methane and ethane, although there are 
often significant amounts of other members of the hy- 
drocarbon family. Some of the heavier hydrocarbons 
such as propane and butane are commonly found in 
natural gas, as well as such chemical impurities as 
nitrogen, carbon dioxide, hydrogen sulfide, and some- 
times helium. 

Kinds of Natural Gas. Natural gas is classified ac- 
cording to its chemical formation, and according to the 
chemical impurities it contains, d 

Wet Gas is natural gas which contains the heavier 
hydrocarbons such as propane, butane, pentane, hexane, 
and heptane. The heavy hydrocarbons can be condensed 
and extracted as liquids. These liquids form the basis of 
the natural gasoline industry, and provide important 
raw materials for the chemical industry. They also fur- 
nish an important portion of the supply of liquefied pe 
troleum gas, or bottled gas fuel. 

Dry Gas is natural gas from which the hydrocarbons 
heavier than methane and ethane have been removed. 
It is used as fuel by millions of customers. 

Sour Gas contains varying amounts of hydrogen sul- 
fide. Raw sour gas is not often sold in its original chemi- 
cal state for residential and industrial uses. Considerable 
quantities of sour gas are used to produce carbon black, 
which is a necessary ingredient in all rubber products, 
in black printing inks, and in many other products (see 
CARBON BLACK). Through modern techniques it is pos- 
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sible to remove all the hydrogen sulfide from sour gas 
in such a way that the sulfur can be obtained. This sul- 
fur is used for insecticides, for controlling fungus growth 
on plants, and for other chemical purposes. 

Sweet Gas is natural gas which contains little or no 
hydrogen sulfide. It is used chiefly as fuel in homes, fac- 
tories, and commercial institutions. 


Manufactured Gas 


Manufactured gas is produced from raw materials in 
specially built apparatus. There are several different 
kinds of manufactured gas, and they are all used as fuel. 
Mixed gas is a mixture of natural gas with any of the 
major types of manufactured gas. It is becoming more 
and more important for residential, industrial, and com- 
mercial use. 

There are three principal types of manufactured gas. 
These are (1) coke oven gas, once better known as coal 
gas; (2) carbureted water gas; and (3) oil gas. There are 
several other types of manufactured gas such as producer 
gas, blue gas, and reformed natural gas. 


DEHYDRATION 
UNIT 


Removes water 
from gas. 


COMPRESSOR 


Puts gas under pressure to 
force it through pipe line. 
Pressure makes gas hot. 


COOLER 


Gas temperature lowered 
to protect pipe line. 


Pipe line may be 1,000 to 2,000 miles long... 
with a compressor about every 100 miles. 


METERING 
STATION 
Measures 


amount taken 
from storage. 


CONSUMER'S 
METER 


Measures 
amount used. 


Gas is sometimes stored un- 
derground near large cities 
and taken out as needed. 
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How Coke Oven 
Gas Is Made 


BITUMINOUS COAL CONVEYERS PULVERIZER COKE OVENS 


Three types of coal ore Various combinations of cool The mixed coal is ground, More than 100 ovens may 
used to make gas and coke, — result in different grades of or pulverized, Then a соп- stand side by side, with 12 CONVEYER SCREEN 
They vary in volatility, or coke. Speed of conveyers — veyer carries it to the tons of coal in each, Coal 
tendency to vaporize, controls mixture. coke ovens. is heated 6 to 8 hours, Gos passes from ovens into. 
Pipes, where impurities are 
removed. Coke is rommed 
out of ovens and cooled, 
Two major processes are used to produce manufac- to fifteen feet high and twelve to twenty inches wide. 
tured gas. One process uses heat to break down, or decom- The oven is made of fire brick. It is heated through the 
pose, gas or liquid hydrocarbons such as petroleum and walls by burning gas under the oven and in flues along 
natural gas, or solid carbon materials like coal and  itsside. Ovens are constructed in batterics side by side, 
coke. In the other process, a chemical reaction between and as many as one hundred ovens may be joined to- 
carbon and steam or oxygen forms gases composed gether in a battery. 
largely of carbon monoxide and hydrogen, The high temperatures in the co ı turn bitu- 


Coke Oven Gas. ^ simple experiment will demon- minous coal into coke, or carboni ze it. 1 temperature 


strate how coke oven gas is made. Fill the bowl ofan to which the coke ovens are heated is generally around 
ordinary clay pipe with small fragments of soft, or bitu- — 1800? Е, The gases produced do not give up all their 
minous, coal and seal the top of the bowl with clay or useful heat by the time they leave the ox Therefore 
some similar substance. Then place the bowl of the pipe they are conducted through flues to regencrators, where 
in a bright fire with the stem projecting out beyond the the excess heat is drawn off and used to preheat incom- 
fire. Visible vapor will issue from the stem. If this vapor ing air. The preheated air then is used to help the burn- 


or gas is lighted it will burn with a bright flame. At the ing of the gas that heats the ovens. Cole ov ens fre- 
same time a thin black liquid, which is coal tar, will quently are fired with some of the gas made by the coke 
ooze from the stem. When the gas is all burned off, oven itself. Sometimes apparatus called producer gas sets 
char, or coke, will be left in the bowl of the pipe. are used to fire the coke ovens. They make a eas of low 

This experiment is reproduced on a large scale in heat value by blowing steam and air thro a bed of 
making coke oven gas. Coal is heated to produce two burning coal. Blue gas also is sometimes used for firing. 
useful fuels, coke and manufactured gas. The container In the production of coke oven gas, the coal is usu- 
in which it is heated is called a by product coke oven. This ally prepared by washing, crushing, and blending so 
oven is a rectangular box about forty feet long by ten that the best possible coke will be produced. About 


How Carbureted Water 
=n. Gas Is Made 
NX XXI 


ШО” 
WASHBOX ДХ 


Water cools 
the gas and 
removes some 
tar. 


COKE ОЕ GENERATOR CARBURETOR SUPERHEATER RELIEF HOLDER CONDENSER EXHAUSTER 
ANTHRA- Generator produces blue gas, which 
1 Gas is a lated i - d of the 
CITE passes to carburetor where oil gas is to prada НЕ [esit ne к RE 
mode. Superheater combines gases, through equipment, pumps the gas through the apparatus. { 


a 


STORAGE HOLDERS 19 es 


PURIFIERS 


Hydrogen sulfide and other 
valuable chemicals ore re~ 
moved, and the gas is 
measured by meters. 


COOLERS AND SCRUBBERS 


Water cools gas and removes tar 
ond ammonia, valuable by-products. 


A pump called а power exhauster 
forces gas through equipment. 


twelve tons of coal usually are put into an oven at one 
time. This amount is converted to coke in about six to 
eight hours. The coke ovens are filled, or charged, with 


coal through openings in their tops by means of a car 
running on tracks over the oven tops. The amount 
charged is carefully controlled. After charging, the 
openines are closed and carbonization of the coal be- 
gins. During this period gas is given off in the ovens to- 
gether with the by-products: ammonia, tar, sulfur com- 
pounds, naphthalene, and light oils. The by-products 
are removed to make the gas suitable for use as fuel. 
They are often sold and the cost of gas to the customer 
is thus reduced. 


The gas and the by-products leave each oven through 
a large fake pipe at the top. A collecting pipe along the 
whole battery of coke ovens gathers the gas by means of 
bridge bipes from each oven. Water containing am- 
monia and tar is circulated through the collecting pipe 
to cool the gas and take out the heavy tar. Gas and 


uncondensed vapors are moved through the system by 
pumps, or power exhausters, to the coolers, scrubbers, 
and purifiers. 

One ton of coal usually produces from 10,000 to 


12,000 cubic feet of coke oven gas that has a heating 
value of 525 to 570 B. T. U. per cubic foot. (See BRITISH 
THERMAL Unrr.) Between 1,400 and 1,600 pounds of 
coke are produced along with the other by-products. 
After carbonization has taken place, the doors of the 
coke oven are removed by electric door-lifting machines. 
The red-hot coke is pushed out of the oven by a mechani- 
cal ram and is loaded into a waiting railroad car. It 
is sprayed with water to cool it and then dumped on to 
a storage pile to be used or sold. 

The gas fuel is carried off through pipes to large stor- 
age tanks, or gas holders. 

Carbureted Water Gas is made from coke, air, steam, 
and oil. 

A carbureted water gas set consists of four units. First 
is the generator, a cylindrical steel vessel lined with fire- 
brick. The generator contains coke or coal which is 
heated red hot to provide the heat necessary for gas 
making. Second is the carburetor to which the blue gas 
passes from the generator. The carburetor has channels 
made by a checkerwork of firebricks which first absorb 
heat from the generator, then give it off at the proper 
time to heat the gases and vapor passing through. Oil is 


METERS | SCRUBBER STORAGE HOLDER To users 


Measure gas. 


TAR EXTRACTOR 


Here, tar is removed 
and collected for use, 


PURIFIERS 


Chemicals removed, making 
gas of better quality. 


Last step in re- 
moving chemicals, 


ro m c COE INO 
SIX LEADING NATURAL GAS STATES 
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TOKO 185,787,000,000 cu. yd 


lI 
Louisiana ......74,971,000,000 cv. yd. i i i & 
Oklahoma,.... 25,091,000,000 cu. уа. 8 i 


New Mexico... 24,551,000,000 cv. yd. 


Kansas........19,867,000,000 cu. yd. @ 


California, , .  . 18,524,000,000 cu, yd. 8 


Each symbol ü stands for 20,000,000,000 cubic yards of natural 
gas produced each year, 


Based on a 4-year average of government statistics, 
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sprayed in at the top of the unit at the proper time and 
the process of gasifying the oil, or turning it into gas, is 
begun. The third unit is the superheater which is like the 
carburetor except that it is taller and contains more 
checkerwork. The superheater completes the gasifica- 
tion of the oil and fixes the combined blue gas and oil 


шире аны ынс SEET OPT NE CN i tcs Ug 
SIX LEADING NATURAL GAS COUNTRIES 


ЕЕЕ 


United States. . 338,985,000,000 cv. yd. GU БББ 
ETT 

Russias» se .....12,900,000,000 cu. yd. @ 

Romania. . . . . . .8,648,000,000 cu, yd. & 

Canada........5,054,000,000 cu. yd, Ñ 

laly...........4,362,000,000 cu. yd, Ñ 

Mexico. ....... . 4,018,000,000 cu. yd. f 


Each symbol M stands for 20,000,000,000 cubic yards of natural 
gas produced each year, 


Based on a 4-year average of government statistics, 
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gas in their carbureted water gas form. Then the gas 
passes to the fourth unit, the washbox, for cooling. This 
unit condenses and collects tar, which is the part of the 
oil that cannot be turned into gas. 

In the steps taken to produce carbureicd water gas, 
the generator filled with coke is fired and gets red hot, 
Then a valve is opened in the chimneylik«: stack at the 
top of the generator. Air is pumped into the bottom of 
the generator and up through the coke. The fuel bed is 
raised to white heat. The hot gases that «ult pass into 
the spaces of the checkerwork of the carburetor and 
superheater. They raise the temperature of these units 
to about 1500? Е. The bricks of the checkerwork be- 
come red hot. 


The gases are then discharged out of the stack at the 
top of the superheater or through a waste heat boiler, 
The air is turned off, steam is turned into ilic generator, 
the stack valve is closed, and oil is injected into the top 
of the carburetor. The steam reacts with the coke to 
form carbon monoxide and hydrogen. Tliese two gases 
pass into the carburetor where oil is beiny injected. 

The mixture of carbon monoxide and hydrogen, or 
blue gas, and oil vapor passes down through the car- 


buretor and up through the superheater. As the oil 
passes through the hot checkerwork in the carburetor 
and superheater, it is broken down into vases of high 
heating value. At this point the stack valve is closed and 
the carbureted water gas is forced out through a water 
seal of the washbox into the collecting mains. 

Next the oil supply is shut off and the 
shut off. The stack valve is opened and air is again 
pumped into the generator to reheat the fuc! bed and 
checkerwork. This replaces the heat which was removed 
in making the blue gas and the oil gas, T'is process of 
alternate blowing and gas making is repeat again and 
again, stopping only to add more fuel or to remove 
ashes. For this reason a carbureted water «s set is said 
to work in cycles. It first makes heat by burning coke or 
coal, and then uses that heat togasify coke or coal and oil. 

From the washbox, the gas passes to a relief holder. 
This is a small gas container used to equalize the flow 
of gas from the manufacturing unit through the purify- 
ing equipment. From the relief holder, an exhauster 
draws the gas through the cooling and scrubbing ap- 
paratus which removes most of the tar and water vapors. 
Then it forces the gas through the remaining equip- 
ment into the storage holder. 

Oil Gas. The making of carbureted water gas was one 
of the first processes used in the gas industry. For many 
years it represented one of the largest branches of the 
manufacture of gas. Today, however, more and more of 
the gas utility companies are turning to the production 
of gases with a higher heating value, or Btu (see BRIT- 
ISH THERMAL Unrr). High Btu gases permit utilities to 
Serve an increased number of customers with little in- 
crease in production and distribution facilities. Produc- 
tion of high Btu oil gas is one of the newer develop- 
ments in manufactured gas. 

The production of straight oil gas follows to some 
extent the process outlined for carbureted water gas- 
But, instead of fuel bins, tanks are required for oil. The 
generator house contains an oil gas set consisting of а 
chamber which is heated either from within, as in a 
water gas set, or from without. Oil is sprayed into this 
chamber and gasified by contact with the heated sur- 


faces. This oil-gas process produces a gas with a heat- 
ing value of about 500 Btu per cubic foot. 

Several types of processes are used in making oil gases 
of high heating value. Such oil gas ranges from goo to 
1,200 Btu per cubic foot. The making of high Btu oil 
gas calls for the use of both light gas oils containing 
little or no free carbon, and heavy oils containing from 
3 to 12 per cent of a certain type of carbon. 

One method of making high Btu oil gas is called the 
solid fue! process. This process is much like the making 
of carbureted water gas. The carburetor and superheater 
are heated from a bed of solid fuel. Solid-fuel generator 
oil-gas sets are used generally as stand-by equipment. 
They are put into operation only on peak load days, 
when additional gas is needed for short periods. 

Another process for making oil gas uses a refractory 
screen made of small blocks which can resist high tem- 
peratures. This screen replaces the fuel grate in the 
generator. The carbon set free by the process collects on 
the screen and is burned. Oil burners heat both the 
generators and the carburetors. 

Water gas sets can be converted to the making of oil 
gas with high Btu by the twin generator and single gen- 
erator methods. The generator and carburetor both 
serve as generators, and are sealed off at the bottom 
and connect at the top. 

Oil-gas sets are generally considered more economi- 
cal than other gas-making equipment. But the use of 
low-cost, heavy oils creates carbon deposits on the 
checkerwork. The plant has to be shut down frequently 
to remove the carbon. However, Edwin L. Hall of the 
American Gas Association has been granted patents on 
a high Btu oil-gas process that burns the deposited 
carbon and uses the heat thus generated in the oil- 
making process. 


Liquefied Petroleum Gas 


Liquefied petroleum gas is also known as LP gas, 
bottled gas, and tank gas. It is a fuel made up prin- 
cipally of butane or propane, or a mixture of the two. 
LP gas is produced chiefly in plants which process 
natural gas. Additional supplies come from oil refineries 
which process petroleum. 

The principal use of LP gas is as fuel in farm, small- 
town, and suburban homes. LP gas is very important 
to the farmer. Poultry farmers use it to heat brooders 
and incubators. Dairy farmers use it to heat sterilizers 
for milking equipment and also for pasteurization of 
milk. Farmers and gardeners use LP gas in internal- 
combustion engines which operate irrigation pumps, 
lighting plants, corn-grinding equipment, and other 
machinery. Farmers and ranchers use this fuel in trac- 
tors and trucks and for flame weeding and cultivation. 

Commercial and institutional users of LP gas include 
restaurants, hotels, motels, schools, and summer camps. 
Thousands of trucks, taxicabs, and buses burn LP gas. 

This type of gas also has a wide variety of industrial 
uses, and new ones are fast being developed. The chemi- 
cal industry uses vast amounts of butane and propane. 

After processing, LP gas is a gas, but under moderate 
pressure it turns to a liquid. In this liquid state it is 
easily and economically transported and stored in pres- 
sure containers with special fittings, At normal atmos- 
pheric pressure and temperature the gas returns auto- 
matically to the gaseous state. The pressures within the 
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container increase as the temperature rises. 

The heat content of LP gas is about three times 
greater than that of natural gas and about six times 
greater than that of most manufactured gas. At atmos- 
pheric pressure, pure butane vaporizes, or returns to gas, 
at 32°F, Pure propane returns to gas at —44°F. Under 
normal conditions, these are the lowest temperatures at 
which the liquid turns to gas. For this reason, propane 
is especially popular in cold climates and butane is used 
most widely in mild climates. 

A mixture of the two gases may be used. The mixture 
may be adapted to any climate or season by varying 
the portions of butane and propane. 

LP gas is nonpoisonous, heavier than air, and color- 
less. The suppliers add ingredients to give odor for ease 
in detecting leaks of the gas. 

No place is too remote to be served by LP gas. This 
convenient fuel brings gas to small towns and rural 
areas throughout the United States. 

Н. CARL WoLr, WILLIAM B. HARPER, and Rosert E. BORDEN 
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H. Composition of Natural Gas 
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B. Carbureted Water Gas 
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IV. Liquefied Petroleum Gas 


Questions 


How was natural gas formed? 
Name five chemical products of natural gas. 
How much fuel energy in the United States is supplied 


by natural gas? 
What are the two leading gas-producing states? How 


much gas do they produce? 
How many miles of natural-gas line are now used? 


What is mixed gas? LP gas? 

GAS, POISON. See Porson Gas. 

GAS, TEAR. See TEAR Gas. 

GAS BLACK. See CARBON BLACK. 

GAS CHAMBER. See LETHAL CHAMBER. 
GAS ENGINE. See GASOLINE ENGINE. 
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GAS MASK 


GAS MASK protects the wearer from breathing harm- 
ful gases into the lungs. The face of the mask is made of 
materials which have been chemically treated to keep 
out gases. The mask fits tightly to the face and fastens 
on with straps. Air that a person inhales passes first 
through an air-purifying canister. This filters out the 
harmful gases by chemical means. The carrier for the 
gas mask used by United States armed forces is water- 
tight and serves to some extent as a life preserver for 
assault troops going ashore. In World War I, troops 
used gas masks widely. Soldiers and civilians in World 
War II found them unnecessary, because no country 
used poison gas. Mine rescue workers, many workers in 
chemical industries, and firemen who must enter smoke- 
filled buildings use gas masks. See also Poison Gas. 


The Lightweight Gas Mask developed by the United States 
Army is more efficient and easier to wear than the masks used dur- 
ing World War Il. The air-purifying canister is attached to the 
cheek. This feature eliminates the need for a breathing hose. 


U.S. Army 


Reading a Gas Meter is almost as easy as г 
clock. The meter may have three or four moin 
the first, or left-hand, meter dial and read the fi 
hand points on each dial. If the hand rests between two figures, 
use the highest figure the hand has passed. The meter dials shown 
here read 5, 4, and 6. You add two ciphers and get 54,600, From 
this, subtract the meter reading shown on the lost gas bill, The 
result will be the cubic feet of gas used since the last reading, 


ading time опа 
lials. Begin with 
* at which the 


GAS METER is a device for measuring in cubic feet 
the volume of gas used. It usually is a tight metal box 
divided through the center into two separate chambers, 
or bellows. Each of these chambers has а movable par- 
tition which divides it into two parts. making four 
separate chambers in all. 

The gas is measured by first filling and then empty- 
ing each of these four chambers utomatically 
registering the number of times each is ЇЇ} and emp- 
tied. The volume of each chamber is fixed and tested 
under state supervision. While one chamber is being 
filled another is being emptied, so that the consumer 
receives an even flow of gas at all times 

The upper part of the meter contains th 
for registering the movement of the variou 
in cubic feet and showing the volume on : 


and 


nechanism 
chambers 
set of dials, 


Gas meters register volumes of gas accurately, State 
authorities permit their legal use as measi g devices 
for periods as long as 21 years before requir recheck- 
ing of the meter. J- STANI kD SETCHELL 


GAS OIL is one of the parts, or fractions, into which 
petroleum is divided by distillation. Gas oil comes from 
about the “middle” of the still. It is heavier than gaso- 
line, kerosene, light fuel, and diesel oils, and lighter 
than the lube distillate from which lubricating oils and 
waxes are made. The name gas oil comes from the use of 
this oil in the manufacture of gas fuel. Industry now 
uses it chiefly to produce gasoline, kerosene, and chem- 
icals. See also Gas (Oil Gas); PETROLEUM (Refining 
Petroleum). 

GAS POISONING. See Porson Gas; First AID 
(Antidotes). 

GAS STATION. See PETROLEUM (Service Stations). 

GAS SYNTHESIS. See Солт. (Gas Synthesis). 

GAS TURBINE LOCOMOTIVE. See LOCOMOTIVE. 

GASCONY, GAS koh nih, an old French province, lies 
between the Pyrenees Mountains and the Garonne 
River in southwest France. It took its name from the 
Vascons, or Basques, who came from Spain in the 500's. 
The people grow corn, wheat, and fruits, and raise 
geese and turkeys. Cities include the resort of Biarritz, 
the pilgrimage city of Lourdes, and Auch, formerly the 
capital. 

The Franks conquered Gascony and organized it as a 
duchy under the late Carolingians. It became an im- 
portant feudal state of southern France. In the 1000's, 
it became part of the duchy of Aquitaine, which Henry 
II of England acquired in the 1100s. Gascony was the 


Location of the Former French Province of Gascony 


scene of constant fighting between French and English 


forces until the end of the Hundred Years’ War. The 
French finally won the region then. According to tradi- 
tion, the Gascons are brave and gallant, but somewhat 
given to boasting. The English word gasconade means 
bragging or blustering talk. D’Artagnan, hero of The 


Three Musketeers by Dumas, is a fine example of the Gas- 
con soldier in literature. ROBERT E. DICKINSON 

GASIFICATION. See Coar (Gasification). 

GASKELL, ELIZABETH CLEGHORN (1810-1865), a 
British author, is remembered chiefly for two books, 
Cranford (1853) and The Life of Charlotte Bront (1857). 
Cranford portrays, with delicate humor, life in the vil- 
lage where she spent her childhood. Born in London, 
she lived in Manchester and wrote about the troubles of 
poor city workers in the novels Mary Barton (1848) and 
North and South (1855). LIONEL STEVENSON 

GASOLINE is the fuel which provides power for much 
of the swift transportation of today. It is obtained from 
petroleum or from natural gas, and can also be made 
from coal, Its quick- and hot-burning qualities make 
gasoline an ideal fuel for internal-combustion engines 
such as those used in automobiles, airplanes, and motor- 
boats. Gasoline also is used as a cleanser, as a solvent, 
and in many other ways. In Great Britain and certain 
other countries, gasoline is called petrol. 

Kinds of Gasoline. When you stop for gasoline at a 
filling station, the attendant usually asks, “Special or 
regular?” He fills the tank with the gasoline you choose. 

The chief difference between regular and special, or 
premium, gasolines is the content of antiknock com- 
pound, which affects octane number. Octane number is 
simply a rating of the gasoline's freedom from “knock,” 
or “ping,” when it is burned in an engine. This noise 
results from uncontrolled burning of the gasoline in the 
engine’s cylinders. A knock or ping commonly means 
that the gasoline is not exactly suited to the engine. 
High-compression engines require high-octane fuel for 
knock-free operation. See GASOLINE ENGINE; OCTANE 
NUMBER. 

Octane rating is based on the chemical make-up of 
gasoline. Gasoline is made up of hydrogen and carbon 
atoms combined into various kinds of molecules called 
hydrocarbons. The liquid hydrocarbons commonly used 
to produce gasoline have from four to 12 carbon atoms 
in each molecule, and vaporize, or boil, at temperatures 
from about 100?F. to about 400?F. The quality of the 
gasoline is affected by the proportions of hydrogen and 
carbon atoms in each hydrocarbon molecule, and also 
by the way the atoms join together to form molecules. 
One of these hydrocarbons is called normal heptane 
(chemical formula, CzHi). It has seven carbon atoms 
arranged in a straight chain, and 16 hydrogen atoms 
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in each of its molecules. Another hydrocarbon is iso- 
octane (chemical formula, СН з), which has eight car- 
bon atoms arranged in a branched chain, and 18 hydro- 
gen atoms. Normal heptane has so much tendency. to 
knock in an engine that it has been given an octane 
rating of zero. A fuel made entirely of iso-octane has so 
little tendency to knock that it is given a rating of 100 
octanes. The most generally accepted method of testing 
octane numbers gives what is called the research-octane 
number. By this method, regular gasolines are found to 
average about 825 octanes, and premium gasolines 
about 9o octanes. 'The octane level of automobile gaso- 
lines varics greatly in different parts of the United 
States. Most piston-type aircraft engines require gaso- 
lines far beyond тоо octanes. 

Tetraethyllead is added to both regular and premium 
automobile gasolines, and to aviation gasoline, to in- 
crease their octane ratings. But so-called “white,” or 
unleaded, gasoline does not contain this compound. 
White gasoline is produced as fuel for lanterns and camp 
stoves, compounds for blending into dry-cleaning fluids, 
and other special purposes. 

Today, gasolines are “tailor-made” to make automo- 
biles operate efficiently in various climates, altitudes, 
and seasons. Chemists design gasoline for use in warm 
weather, or in hot climates, by adding heavy hydro- 
carbons and taking away some of the lighter hydro- 
carbons. This is done to keep the summer heat from 
turning the lighter molecules into vapor before they 
reach the engine. If too many light molecules vaporize 
in the fuel system, they prevent the flow of gasoline to 
the engine. This condition, called vapor lock, stalls the 
engine. The increased evaporation of these light mole- 
cules also causes loss of gasoline from the fuel tank. See 
Vapor Lock. 

Gasoline for use in winter and in cold climates is 
made to contain more of the lighter hydrocarbons such 
as butane, and fewer of the heavier ones. The lighter 
hydrocarbons vaporize easily and thus make it easier to 
start a cold engine. 

Gasolines made for use in mountain regions have 
some of their lighter hydrocarbons removed and heavier 
ones added. This is done because the lower atmospheric 
pressures at high altitudes reduce the boiling, or vapori- 
zation, point of gasoline. A gasoline containing too many 
light hydrocarbons would cause vapor lock and loss 
through evaporation. Some refineries produce twenty 
or more different blends of gasoline to meet special con- 
ditions of heat, cold, and atmospheric pressure. 

How Gasoline Is Produced. Natural gasoline is ob- 
tained from natural gas. The natural gas flows from the 
well and is collected in an absorption plant. Then it is 
compressed and chilled. This causes the gasoline to be- 
come liquid. As much as a gallon of gasoline may be 
drawn off from a thousand cubic feet of gas. Natural 
gasoline is blended with other gasolines. It also is called 
casinghead gasoline. See Gas (fuel). 

Straight-run gasoline is a low-octane fuel which is pro- 
duced by heating petroleum in the fractionator, or bubble 
tower, of the refinery until the gasoline part of it vapor- 
izes. The vapor then is drawn off and cooled into liquid. 
Higher-octane gasolines are produced by various refin- 
ing processes (see PETROLEUM [Refining Petroleum)). 
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The gasolines are blended together and treated chemi- 
cally to make various grades of fuel. 

Additives. In addition to tetraethyllead and other 
antiknock compounds, gasoline manufacturers put 
other additives in gasoline for various purposes. Anti- 
oxidant inhibitors prevent gasoline hydrocarbons from 
absorbing oxygen or from combining with each other 
to form heavy resinous compounds that affect the 
quality of gasoline. Metal deactivators protect gasoline 
from the effect of picking up metals during the refining 
process or in the fuel systems of vehicles. Copper and 
other metals may cause the formation of gum in gaso- 
line or may harm the antiknock compound. 

Other compounds are added to gasoline to prevent 
or reduce surface ignition. In surface ignition, combus- 
tion-chamber deposits become hot, and cause a portion 
of the gasoline to ignite before it should normally. This 
is also called preignition. It is usually controlled by 
means of various phosphorus compounds. These com- 
pounds also reduce or prevent sparkplug misfiring, 
which is usually caused by metallic deposits on the plugs. 

History. In the early days of the oil industry, gasoline 
was a nuisance to refiners (see PETROLEUM [Oil and the 
Automobile]). In refining, more gasoline was produced 
than could be used. A small amount was burned ina 
type of cookstove built especially for the purpose. It was 
not even called gasoline then, but was known as stove 
naphtha. A little gasoline was used for lighting city 
streets. Some also was burned in a few crude stationary 
gasoline engines. These were the ancestors of the more 
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complicated engines used in automobiles | day. 

Within a few years, the automobile chanced the en- 
tire situation in the oil industry. Refiners no longer tried 
to dispose of a troublesome and apparently almost use- 
less liquid, but strained every effort to produce enough 
of it to supply the demands of the motoring public. 
Introduction of the Burton cracking processes in 1913 
produced more gasoline from the same amount of 
petroleum. This process also unexpectedly improved 
the octane rating of gasoline. 

Engineers sought even higher octane ratings. Low- 
octane fuels made engines knock, and the knocking 
increased almost unbearably every time engineers tried 
to increase the power of engines through higher com- 
pression. In 1916, Charles F. Kettering and ‘Thomas 
Midgley began research to develop an antiknock fuel. 
They put a quartz window in the side of an engine 
cylinder and watched the gasoline explode, to find out 
what caused knock. Some engineers had thought knock 
Was caused by battery ignition. But Kettering and 
Midgley found the fuel was responsible. They devel- 
oped a tetraethyllead compound which made the knock 
disappear (see TETRAETHYLLEAD). Tetraethyllead, or 
ethyl, gasoline first went on sale in February, 1923, at a 
filling station in Dayton, Ohio. After that, many other 
improvements in gasoline were made. In 1955, a new 
refining process called Rexforming was announced by the 
petroleum industry. It is an economical method of pro- 
ducing automobile gasoline with an octane rating of 
more than 100, Мїплллм В. HARPER 


GASOLINE ENGINE is an engine that uses gas- 
oline as a fuel. It performs work by burning a mixture of 
gasoline vapor and air inside a cylinder. For this reason, 
it is called an internal-combustion engine. Hot gases form 
when the fuel-air mixture burns. These gases expand 
rapidly, driving a piston that turns a crankshaft. The 
crankshaft can be used to turn wheels and propellers, 
or to operate pumps, saws, and other machines. In this 
way, a gasoline engine changes heat energy into me- 


chanical energy. The rate at which a gasoline engine 
produces work is usually measured in horsepower (see 
HORSEPOWER). 


Gasoline engines are compact and light in weight for 
the power they produce. This makes them one of the 
most important types of engines for vehicles. Nearly 
all automobiles, motorcycles, and motor scooters have 
gasoline engines. So do many trucks, buses, airplanes, 
and small boats. These engines may also be used as 
portable power plants—for example, to supply the 
power to run pumps and other machinery on farms. 


Kinds of Gasoline Engines 


Gasoline engines are classified in a number of ways. 
These include (1) by the number of piston strokes per 
cycle, (2) by the type of compression, (3) by the way 
they are cooled, (4) by their valve arrangement, (5) by 
their cylinder arrangement, and (6) by the way they are 
supplied with air and fuel. 

Cycle. All gasoline engines operate on either a two- 
stroke or a four-stroke cycle. Cycle means the steps that 
must be repeated for each combustion of the fuel-air 
mixture in the cylinders. Stroke means the up-and-down 
movements of the pistons. A four-stroke cycle engine has 
intake, compression, power, and exhaust strokes. A 
two-stroke cycle engine combines the exhaust and intake 
steps near the end of the power stroke. This process is 
inefficient, because some of the new fucl-air mixture is 
expelled with the exhaust and not all the exhaust is 
expelled. Although. two-stroke cycle engines are ineffi- 
cient, they are simpler and cheaper to build than four- 
stroke cycle engines. "Therefore they are used where low 
cost is important, as for a power lawn mower. In small 
sizes, the two-stroke engine delivers more power for a 
given weight than the four-stroke engine. 

High and Low Compression. When a gas expands 
and pushes against a piston, the more its volume in- 
creases, the greater the work performed. 'The ratio be- 
tween the volume of the gas when it is compressed and 
when it is expanded is its expansion ratio. If the gas 
expands to twice its compressed volume, the ratio is 
2 to 1; if three times, the ratio is 3 to I. The expansion 
ratio also equals the compression ratio—the difference in 
volume before and after compression. To be efficient, 
an engine should have a big expansion ratio. This also 
means it must be a high-compression engine. 

Early gasoline engines had ratios of 2 to 1 or 3 to! 
and burned low-octane gasoline (see OCTANE NUMBER). 
They were low-compression engines. T oday's low-com- 
pression engines may have compression ratios of 6 or 8 
to 1 and burn higher octane gasoline. A modern high- 
compression engine may have a compression rato of 
10 or 12 to 1, and needs still higher octane gasoline. : 

Cooling. The burning fuel-air mixture in a cylin- 
der produces temperatures of about 1,500 tO 4,500 F. 
Therefore, the metal parts of the engine must be cooled 
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or they would melt. Most automotive gasoline engines 
are liquid cooled. A liquid, usually water, is circulated 
around the cylinders to cool the metal. The heated 
liquid is then pumped through a radiator. A fan driven 
by the engine draws air through the radiator to cool 
the liquid. 

Most aircraft gasoline engines are air cooled to reduce 
weight. Air is not so effective a coolant as liquids, so the 
outside of the cylinders of aircraft engines have many 
metal fins. These fins conduct heat out of the cylinder 
and offer a large surface area for the air to sweep over. 

Valve Arrangement. The two most common valve 
arrangements are (1) L-head and (2) I-head. An L-head, 
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or underhead, valve engine has the intake and exhaust 
valves side by side in the cylinder block. The intake 
valve admits the air-fuel mixture into the cylinder and 
the exhaust valve lets out the exhaust gases. An J-head, or 
overhead, valve engine has the two valves side by side 
in the cylinder head, the cylinder block’s top cover. 

Cylinder Arrangement. Engines are also classified 
by the number and arrangement of cylinders. The most 
common types include in-line, V, radial, and horizontal 
opposed. All gasoline engines, except the radial type, 
have an even number of cylinders—four, six, eight, or 
12. Radial engines have an odd number of cylinders, 
such as three, five, seven, or nine. 

Air and Fuel. Fuel may be metered, or sent, to the 
cylinders by either a carburetor or an injection pump. 
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Therefore, gasoline engines are also classified as car- 
bureted or as fuel-injection engines (see CARBURETOR; 
Furr INJECTION). It is easy to force an excess amount 


of fuel into an engine, but not an excess of air. Because 
combustion depends upon both air and fuel, the power 
output of an engine is limited by the amount of air 


reaching the cylinders. To increase power. an engine 
may be supercharged. A supercharger is an air pump that 
forces extra air to the cylinders (see SUPERCHARGER). 
A gasoline engine uses about 15 pounds of air for cach 
pound of gasoline. 


Parts of a Gasoline Engine 


Cylinder Block isa rigid frame that holds the cylinders 
in proper alignment. If the engine is liquid cooled, the 


WHAT HAPPENS INSIDE A GASOLINE ENGINE 
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The Piston in a Four-Cycle Engine Makes Four Strokes. 
(1) Intake, a stroke down to draw a gasoline-air mixture into 
the cylinder. (2) Compression, a stroke up to squeeze, or 
compress, the fuel mixture. Ignition, or setting fire to the fuel 
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with an electric spark, takes place at the top of the compression 
stroke. (3) Expansion, or power, a stroke down to deliver 
power from the burned and expanding gases to the crankshaft. 
(4) Exhaust, a stroke up to push out burned gases. 


Gasoline Tank 


Small Gasoline Engine of 
kind used to turn pumps or 
other light machinery. This 
single-cylinder, four-cycle en- 
gine develops five horsepower. 
Air circulates around the cylin- 
der fins to cool the engine. A 
hand crank or rope is used to 
start the engine. A small mag- 
neto mokes electric current for 
ignition. Àn exhaust pipe must 
be fastened to the exhaust 
manifold to carry off poisonous 
exhaust gases from the engine. 


Cylinder Fins 


Gasoline Filter 


Gasoline Line 


Crankshaft 


block is jacketed, or has passages for the liquid around 
each cylinder. In automotive engines, the cylinder block 
and crankcase form a single unit. Cylinder blocks are 
usually made of cast iron, although aluminum is some- 
times used. 

Cylinders are like tubes or sleeves, and serve as a 
bearing for the pistons which move up and down inside 
of them. They have highly polished surfaces. This per- 
mits a close fit between the piston and the cylinder and 
prevents gases from leaking past the piston. A cylinder 
sleeve is sometimes made of specially hardened steel or 
cast iron. This sleeve is then pressed into the cylinder 
block. In radial engines, the cylinders are made as 
Separate units, usually of forged steel. 

Cylinder Head is a casting bolted to the top of the 
cylinder block. The cylinder head, together with the 
upper end of the cylinder and the top of the piston, 
form the combustion chamber where the fuel-air mixture 
burns. The cylinder head is also jacketed, like the block, 
for liquid-cooled engines. A copper or copper-asbestos 
gasket is placed between the block and the head to form 
a seal and prevent gases from escaping. In some engines, 
especially radial engines, each cylinder has a separate 
head. A cylinder head and block may also be made as a 
Single unit. 

Crankcase is a rigid frame that holds the crankshaft 
and the crankshaft bearings. In small engines, all or 
part of the crankcase may be a part of the cylinder 
block. An oil pan bolted to the bottom of the crankcase 
holds the oil that lubricates the engine. 

Pistons and Connecting Rods. When the fuel-air 
mixture burns, the expanding gases exert a force on the 
piston. This force is then transmitted through a connect- 
ing rod to the crankshaft. The upper end of the connect- 
ing rod is attached to the piston by a piston pin. The 
lower end of the rod has a bearing and is clamped to the 
crankshaft. The piston has from three to six or more 
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rings to prevent the gases from escaping past the piston 
and to keep lubricating oil from getting into the com- 
bustion chamber. See PISTON. 

Crankshaft changes the up-and-down, or reciprocating, 
motion of the pistons into a turning, or rotary, motion. 
The crankshaft has a number of cranks, or throws. These 
cranks are displaced at angles to each other. For 
example, a six-cylinder, in-line, four-stroke cycle engine 
delivers six power strokes in two revolutions of the 
crankshaft, The cranks are displaced at 120° angles 
from each other so that the power strokes are evenly 
spaced in the two revolutions. 

Flywheel stores up energy during a piston’s power 
stroke and releases energy during its other strokes. This 
helps to turn the crankshaft at a constant speed (see 
FLYWHEEL). In an automobile, the flywheel is at the 
rear end of the crankshaft. In a car with a manual trans- 
mission, the rear face of the flywheel is smooth and acts 
as a pressure surface connecting the clutch plate to the 
crankshaft (see Transmission). The rim of the flywheel 
has gear teeth that mesh with the gear of the starter 
motor that cranks, or starts, the engine (see STARTER). 
In aircraft, the propeller serves as a flywheel. 

Valves. In a four-stroke cycle engine, each cylinder 
has an intake valve, to let the air-fuel mixture into the 
combustion chamber, and an exhaust valve, to let the 
burned gases escape. These are called poppet valves, 
because they pop up and down as they open and close. 
They are also called mushroom valves, because they are 
shaped like mushrooms. The opening in the cylinder 
block or head uncovered by the valve is called the valve 
port. The rim of the port is ground at an angle to form 
the valve seat. Like cylinders, valve seats may be made 
of specially hardened steel inserts. 

Camshaft opens and closes the valves. It runs the 
length of the engine and has two cams at each cylinder 
—one for the intake valve and one for the exhaust valve. 
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In a four-stroke cycle engine, the camshaft is geared to 
the crankshaft so that it runs at half the crankshaft’s 
speed. The camshaft may be located in the head of an 
overhead valve engine, or in the crankcase. Each cam 
acts through a follower, tappet, or push rod to open a 
valve at the proper point in the engine cycle. See Cam. 

Fuel System. The two fuel systems in general use are 
the pressure feed and the gravity feed. In the pressure- 
feed system, a pump forces the fuel from the storage tank 
to the carburetor. In the Sravity-feed system, the storage 
tank must be higher than the carburetor so the fuel will 
flow to the carburetor, 

The fuel system includes (1) a Storage tank for gasoline, 
(2) fuel lines to carry the gasoline to the carburetor, (3) a 
carburetor to mix air with the gasoline, (4) an intake 
manifold to distribute the fuel mixture to the cylinders, 
and (5) an exhaust manifold to carry away the burned 
gases. The fuel system also includes (1) fuel gauges to 
tell how much gasoline is in the storage tank and show 
pressure and temperature of the fuel, (2) a gasoline filter 
to clean dirt out of the fuel, (3) an air cleaner to take 
dirt out of the air that is mixed with the gasoline, (4) a 
muffler to silence the noise of the escaping exhaust 
gases and (5) an exhaust pipe to carry off the poisonous 
exhaust gases (sce CARBON MONOXIDE). A governor may 
be included in the system to limit the speed of the 
engine. See CARBURETOR; GOVERNOR., 

The Ignition System is the electrical circuit necessary 
to set fire to, or ignite, the fuel mixture in the different 
cylinders at different times. In an automobile a Storage 
battery provides electric current, which is increased in 
voltage by an induction coil, The high-voltage current is 
carried through a distributor, which delivers the electric- 
ity to each cylinder at about the moment the piston 
reaches the top of the compression stroke. There the 
electric current jumps a gap between two terminals and 
sets fire to the gasoline-air mixture. The terminals are 
encased in insulating material and called a Spark plug. 
In an airplane engine, the high-voltage electric current 
is generated by a magneto and carried to the spark plugs. 
See BATTERY; IGNITION; MAGNETO. 

Lubrication System provides oil as a film between 
the moving parts of the engine to prevent wear from 
friction and to keep the engine cool. The two common 
types of engine lubrication systems are the wet sump and 
the dry sump. In the wet-sump engine, the oil supply is 
contained within the engine, in the bottom of the crank- 
case. In the dry-sump engine the oil supply is contained 
in a separate oil tank and pumped to the moving parts. 

Wet-sump systems may be of two types—splash or 
full-pressure. In splash lubrication, dippers on the ends 
of the connecting rods create a spray of oil which lu- 
bricates the cylinder walls, the crankshaft, and all other 
moving parts. In full-pressure lubrication, oil is pumped 
through passages in the crankshaft and the connecting 
rods to the pistons. 


Common Troubles with Gasoline Engines 


There are so many parts to a gasoline engine that 
many more things can go wrong than can be discussed 
in the short space of this article. If the engine will not 
run, the important things to check are whether the 
engine is getting gasoline and whether electricity is 
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reaching the spark plugs. If the engine runs unevenly, 
or is vibrating more than normal: (1) the ignition system 
may be out of timing, or not be sending ‘lectricity to 
the spark plugs at exactly the right moment for firing; 
(2) there may be dirt in the fuel line: (3) the carburetor 
may not be sending the right mixture of «asoline and 
air to the cylinders; (4) the valves and valve seats may 
be worn. Each engine manufacturer can 'urnish a de- 
tailed repair manual to go with any particular engine 
he makes, 


Development of the Gasoline Engine 


Early internal-combustion engines used vases instead 


of gasoline as fuel. The Reverend W. Cecil read a paper 
before the Cambridge Philosophical Society in England, 
іп 1820, describing experiments with an engine driven 


by the explosion of a mixture of hydrogen and air. 
This engine is believed to be the earliest gas engine 
that actually worked. 


Another English inventor, William Barnett, in 1838 
patented a gas engine which compressed the fuel mix- 
ture. Barnett's engine had a single up-and-down cylin- 
der with explosions occurring first at thc top, then at 
the bottom, of the piston. А, 

In France, Jean Joseph Etienne Lenoir built the first 
practical gas engine in 1860. It used street-lighting gas 
for fuel. This single-cylinder engine had a storage- 
battery ignition system. By 1865, four hundred of these 


engines were in use in Paris for such jobs as powering 
printing presses, lathes, and water pumps. Lenoir in- 


stalled one of his gas engines in a crude motor vehicle, 
In 1862 another Frenchman, Beau de Rochas, worked 
out on paper the idea of the four-cycle engine. But he 


did not build onc. Four years later Nikolaus ^: igust Otto 
and Eugen Langen of Germany built a successful four- 
cycle gas engine. In 1876, Otto and Langen obtained 
patents in the United States on both two-cycle and 
four-cycle gas engines. 

In Austria, in 1864, Siegfried Marcus built a Lenoir- 
type engine which used gasoline as a fuel. He used it to 
power a crude automobile. An American engineer, 
George B. Brayton, built an engine which used gasoline 
as a fuel, and exhibited it in Philadelphia in 1876. 

The first successful four-cycle engine to burn gasoline 
was designed in 1885 by Gottlieb Daimler, an associate 
of Otto and Langen. In the same year, Karl Benz, 
another German, also developed a successful gasoline 
engine. These engines were basically the same as gaso- 
line engines built today. For later development of the 
gasoline engine, see AUTOMOBILE. Epwarp Е. OBERT 
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GASOLINE TAX is a tax on the purchase of gasoline. 
The United States government and all the states levy 
motor fuel taxes. Governments use motor fuel taxes to 
build and improve roads. Off-the-highway users of 
motor fuel such as airplanes, boats, and farm machinery 


pay the tax, but get a partial refund later. 

In the late 1950's, the federal government collected 
about $1,637,000,000 a year from its excise tax on gaso- 
line. It levied a tax of three cents on each gallon of 
gasoline. It also taxed diesel fuel and other fuels. At the 
same lime, the states collected more than $2,914,000,- 
000 a year from their motor fuel sales taxes. Their rates 
varied from three cents to nine cents a gallon. The rates 
also varied among the types of fuel, and they depended, 
in some cases, on the number of axles on the vehicle in 
which the fuel was to be used. CHARLES J. GAA 


See also Roaps AND Hicuways (How Roads and 
Highways Are Paid For). 

GASPAR. See МАСІ. 

GASPE, GAS pay, or gas PAY, PENINSULA is the 


mountainous southeastern part of the province of Que- 
bec. It lies south of the Saint Lawrence River and 
reaches the Gulf of Saint Lawrence north of Chaleur 
Bay. l'or location, see QUEBEC (color map). Gaspé Pen- 
insula is 150 miles long and from 70 to 85 miles wide. 
It has 450 miles of coast line and covers more than 11,000 
square miles, The highest point is Mount Jacques 


Cartier (4,160 feet). Fishing villages lie along the north- 
east and east coast. Many persons in the Chaleur Bay 
area are farmers or lumbermen. Matane is a shipping 
port on the Saint Lawrence River. Murdochville is a 
copper-mining region. M. G. BALLANTYNE 

GASTON, WILLIAM (1778-1844), was an American 
jurist and advocate of political rights for Negroes and 
Roman Catholics. He served with distinction as a Fed- 
eralist in the North Carolina Senate and in the United 
States House of Representatives. A Catholic, he helped 
persuade North Carolina to give the vote to Roman 
Catholics. In 1832, Gaston expressed the hope that 
slavery would be abolished. As a justice of the Supreme 
Court of North Carolina, he declared that free Negroes 
were citizens of the United States. Gaston was born at 
New Bern, N.C. Louis FILLER 

GASTRIC JUICE. See Dicrstion (From Mouth to 
Stomach). 

GASTRIN. See GrAND (Hormones of Stomach and 
Intestines). 

GASTRITIS, gas TRY tis, is an inflammation of the 
stomach. The two common forms of gastritis are called 
acute and chronic. Acute gastritis may be caused by 
poisons such as carbolic acid, iodine, arsenic, rat poison, 
and bichloride of mercury. The suitable antidote for 
each poison should be given, and the stomach should be 
pumped out and thoroughly washed. In poisoning by 
mineral acids and alkalies, the antidotes should be 
given, and vomiting should be induced. The stomach 
should not be pumped out. In all forms of acute gastritis, 
the patient should eat nothing. See ANTIDOTE. 

Doctors do not know the cause of chronic gastritis but 
the condition is serious, because it may lead to cancer 
of the stomach. See also Diseases OF CHILDREN 
(table), PauL R, CANNON 

GASTROPOD. See MOLLUSK. 

GASTROSCOPE, GAS troh skohp, is a flexible tube 
used to see the inside of the stomach. The tube is about 


GATES, HORATIO 


23 feet long and about as thick as a pencil. It has a soft 
tip which contains a tiny electric light bulb. Eyelets and 
lenses inside the tube carries the view of the stomach 
wall to the eyepieces. 

In a gastroscopic examination, the doctor first sprays 
the patient’s throat with a local anesthetic, and then 
siphons out the stomach contents. The patient lies on 
his left side, because this position affords the best view 
of the stomach. After the tube has been swallowed, the 
doctor pumps air through it into the stomach, until the 
stomach walls are in focus in the eyepieces. 

The gastroscope shows things the X ray cannot see, 
and helps the surgeon decide whether an operation is 
needed. Tumors, ulcers, and inflammatory areas show 
up against the contrasting orange-red of the healthy 
stomach. Cancer may show white or greenish spots. A 
large percentage of all cancer occurs in the stomach, and 
doctors use the gastroscope most often to detect early 
signs of this disease. Joun L. Lavan 

GASTRULA, GAS troo luh, is the stage of an embryo 
when it has developed into a sac with walls made of two 
cell layers, the inner Aypoblast and the outer epiblast. The 
gastrula forms from the ball-like blastula stage that has a 
single cell layer. See also EMBRYO. 

GATES, ARTHUR IRVING (:890- ), an American 
educator, became well known for his contributions to 
the improvement of reading. In 1917, he began teach- 
ing at Teachers College, Columbia University. He later 
served there as director of educational research, execu- 
tive officer of the department of educational psychol- 
ogy, and head of the department of educational re- 
search. Gates was born in Red Wing, Minn. He wrote 
Principles of Education (with E. L. Thorndike, 1929) and 
Improvement of Reading (1936). JOHN S. BRUBACHER 

GATES, DORIS (1901- ), is an American writer 
for children. She was born in the Santa Clara Valley in 
California, and used the valley as the setting of her first 
book, Sarah’s Idea (1938). It tells of a girl who grew up 
on a prune ranch. For 15 years, Miss Gates was head of 
the children's department of the Fresno County Free 
Library. Her most famous book, B/ue Willow (1940), 
tells of the dignity and courage of migratory farm work- 
ers. Miss Gates’ other books include My Brother Mike 
(1948) and Little Vic (1951), which won the 1954 William 
Allen White Children's Book Award. скокоғ E. Butter 

GATES, HORATIO (1728?-1806), was an American 
Revolutionary War general. He received credit for com- 
pelling the British general, John Burgoyne, to lay down 
his arms at Saratoga in 1777. 

Gates was born in England, and entered the British 
Army as a boy. With George Washington, he survived 
General Edward Braddock’s defeat in 1755, and served 
in America through the French and Indian War (see 
FRENCH AND Inpran Wars). In 1761, he served with 
General Robert Monckton at the conquest of Marti- 
nique. Gates retired from the army in 1765. 

At the beginning of the Revolutionary War, Congress 
named Gates adjutant general, and he took command 
of the American Army of the North. After Saratoga, in 
the winter of 1777-1778, some, including members of 
the Continental Congress, wanted Gates to replace 
Washington as commander in chief. It has been claimed 
that there was a plot called the Conway Cabal to force 
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Horatio Gates, an American general, defeated Burgoyne's 
forces during the colonial struggle for independence. 


the change (see Cana). Washington kept his command, 
however, and Gates joined him on the Hudson River in 
1779. Gates became president of the Board of War, and 
in 1780 he took command in the South. Cornwallis 
almost destroyed Gates’ army at Camden, S.C., in 
August, 1780. General Nathanael Greene replaced 
Gates in December. Congress ordered an inquiry into 
Gates’ military conduct, but it was not made. Gates 
again served under Washington, and returned to his 
estate after the war. Later, he freed his slaves and moved 
to New York to live. Joun R. Арен 

See also REVOLUTIONARY WAR IN AMERICA (Defeat at 
Saratoga; The War in the South). 

GATEWAY AMENDMENT. See ILLINOIS (Constitu- 
tion). 

GATEWAY STATE. See Omio. 

GATH was one of the five chief cities of the Philis- 
tines. It was the home of the giant Goliath, whom David 
killed with a sling shot (I Samuel 17). The king of Gath 
later gave David a village for his men. Gath lay inland 
in the southern part of the coastal plain of Palestine, See 
also GOLIATH; PHILISTINE. 

GATLING, RICHARD JORDAN (1818-1903), was an 


Richard Gatling, left, in- 
vented one of the first success- 
ful machine guns, One of the 
early Gatling guns, right, fired 
about 600 rounds a minute. 
The United States Army used 
it in the Civil War and in the 
Spanish-American War. 

Brown Bros, 


American inventor. He spent most of his life improving 
agricultural methods, but is best known as the inventor 
of the Gatling gun. His gun was the first practical, 
quick-firing machine gun developed in the United 
States. Patented in 1862, it was used only toa limited 
extent during the Civil War. But improved models be- 
came standard equipment for the U.S. Army and Navy 
in the Spanish-American War. Gatling also invented 
agricultural machinery. He was born the son of a planter 
in North Carolina. CHARLES EDWARD CHAPEL 

GATLING GUN. See GarriNG, RICHARD J; MA 
CHINE GUN (History; picture). 

GATT stands for General Agreement on Tariffs and 
Trade. See Tarirr (The Politics of the Гаи), 

GATTI, GAH tee, ATTILIO (1896- ), led more than 
IO scientific safaris into the African jungles to photo- 
graph rare animals where they live and to capture speci- 
mens for zoos. Manufacturers paid him to find out how 
products ranging from plastics to typewriters would 
withstand the hardships of jungle life. Gatti wrote many 
books. One of his children’s books is Kamanda, an African 
Boy (1941). His books for adult readers include South of the 
Sahara (1945). He was born in Italy. Enwi Н, Сару 

GATTI-CASAZZA, GAT ee kuh AHI suh, GIULIO 
(1868-1940), directed the Metropolitan Opera Company 


in New York City from 1908 to 1935, leading it to 
artistic and financial success. He was born at Udine, 
Italy, and studied at the universities of Ferrara and 


Bologna, and at the Genoa Naval Engine: ing School. 
From 1898 to 1908, Gatti-Casazza served as the director 
of the opera at La Scala in Milan. Davin Ewen 

GATUN, guh TOON, LAKE is an artificial body of 
water, 85 feet above sea level, created in 1912 by dam- 
ming the waters of the Chagres River on thc Isthmus of 
Panama. The Panama Canal crosses Gatun Lake 
through the Gatun locks on the west side of the lake. 
Gatun Lake covers an area of 163.38 square miles. A 
narrow strip of land on the north separates it from the 
Caribbean Sea. The lake has a rugged coast line and 
contains many islands. Its water provides part of the 
route for the Panama Canal, and is also uscd to operate 
the locks. Gatun Dam, 115 feet high, formed the lake. 
See also Panama CANAL (Gatun Lake). Lovat Биклхр, Jr. 

GATUN LOCKS. See Panama CANAL. 

GAUCHO, GOW choh, is the cowboy of the South 
American pampas, or plains, Gauchos played an impor- 
tant part in the development of Argentina and Uruguay. 
Peons (day laborers) have largely taken the place of 
the gauchos. 

The gaucho was usually of mixed Spanish and I ndian 
blood. He was a skillful rider, and spent most of his 


Pointer 


Metal tube 


Steam enters m 


STEAM GAUGE 


time on horseback. His costume was characterized by a 
wide silver belt, baggy trousers, and a bright scarf. In 
the early days the gaucho made his living by catching 
wild cattle and selling their hides in illegal trade on the 
Brazilian frontier. Sometimes he worked for a while on 
a cattle ranch, or estancia. His weapon was the bola, a 
type of sling. See $11мс (Bolas). 

The coming of the refrigerator ships led to develop- 
ment of the meat industry. This made cattle raising a 
big business, and ended the gaucho's way of life. Argen- 
tine and Uruguayan writers and musicians have found 
the gaucho tunes and legends a rich source of material 
for their works. MADALINE W. NICHOLS 

Sec also ARGENTINA (picture, Argentina Ranks Among 
the World's Great Sheep Producers); Cownov. 

GAUGE, or GAGE, gayje, is an instrument used for 
measurement. Gauges are used to measure such quan- 
tities as pressure, temperature, water level, and thick- 
ness. Two of the most common types of gauges are 
pressure gauges and water-level gauges. But people 
working in a great many different fields commonly use 
other kinds of specialized gauges in their work. 

Pressure Gauges measure pressure in enclosed vessels 
or containers, such as boilers or pipes. Two units of 
pressure are generally used. For pressure greater than 
that of the atmosphere, most gauges use pounds per 
square inch (psi). The unit of pressure measurement of 
pressure below that of the atmosphere is usually given 
as inches of mercury. 

A pressure gauge consists of a tube with a cross sec- 
tion shaped like an ellipse (see Елллрѕк). This tube is 
called a Bourdon tube. It is bent in a hook-shaped curve. 
When the pressure inside the tube becomes greater than 
the pressure outside the tube, the elliptical cross section 
tends to become circular. At the same time, the pres- 
sure tends to straighten the Bourdon tube. Levers, gears, 
or other mechanisms transfer this motion to a pointer. 
The pointer then rotates around a fixed dial calibrated 
in pressure units. 

Vacuum Gauges mcasure pressure below that of the 
atmosphere. They are constructed in the same manner 
as the gauges described above. However, when the pres- 
sure inside the Bourdon tube becomes less than the 
pressure outside the tube, the tube has a tendency to 


WATER GAUGE 


curl. This motion is also transmitted to a pointer that 
moves across a dial. Such dials are calibrated in inches 
of mercury. 

Water-Level Gauges usually consist of a glass tube 
connected to the side of a container. The level of the 
water in the container and the level of the water in 
the tube are the same. Markings on the tube indicate 
the height of water in the container. 

Other Types of Gauges. Wire gauges are used to 
measure the thickness of wire. Thickness gauges are used 
by automobile mechanics to determine the clearance 
between the pistons and cylinders of automobile en- 
gines in thousandths of an inch. OrrO A. UYEHARA 

See also AIRCRAFT INSTRUMENTS; BAROMETER; Mi- 
CROMETER; PRESSURE. 

GAUGE is the size of certain things. See RAILROAD 
(Gauge); SHorcun; Srockivos; Wire (Sizes of). 

GAUGUIN, zoh GAN, PAUL (1848-1903), was one of 
the most significant French artists of the late 1800's. 
A painter, wood carver, and ceramicist, he was one of 
the pioneers of Post-Impressionism. 

Gauguin was a master of color composition. His 
paintings show heavy contours, a moderate distortion 
of nature, and broad areas of striking shades of rather 
flat, clear colors. His sense of color and its effective com- 
bination as pattern on the surface of a picture made his 
art highly decorative. It eventually brought him a 
reputation as one of the leading masters of the last 
100 years. 

His Early Life. Gauguin was born EucENE HENRI PAUL 
Gaucuw in Paris. He spent four years of his childhood 
in Peru. He worked for a while as a sailor, and then 
became a successful stockbroker. He married a Danish 
woman, and they had five children. In 1884, he gave 
up his business to become a painter. For some time hc 
had been an amateur, but now art became the driving 
force in his life. He left his wife, and supported himself 
by doing odd jobs. He became difficult and self- 
centered, but this egoism helped him to keep on paint- 
ing despite poverty, neglect, and illness. 

The bright colors and free brushwork of Impression- 
ism marked his earliest style. He completed his first 
major works in Brittany, chiefly in the neighborhood of 
Pont-Aven. During this period, the flat areas and strong 
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contours of Gauguin’s mature style began to appear. 

In 1887, Gauguin sailed to Panama, where he worked 
as a laborer on the canal. He later went to Martinique. 
Illness forced him to return to France, where he stayed 
for three years. After a small exhibit of his work in 
1888, he went to Arles in southern France, where he 
worked briefly with his friend Vincent van Gogh (see 
Van GOGH, VINCENT). 

Leaves Europe. In 1891, Gauguin decided to escape 
European civilization. He sought a primitive location 
where he could live and paint undisturbed by the nar- 
row conventions of European society. An auction of his 
work provided some funds, and in 1891 he sailed for 
Tahiti. There he found a measure of rest, the simple 
surroundings, and the color he needed for his increas- 
ingly vivid, colorful paintings, But his health was not 
good, and the paintings he sent to Paris did not sell. 


Pictures Service 


Paul Gauguin, above, greatly 
influenced modern painting of 
the early 1900's. He used 
broad areas of purple and 
orange in Under the Pandanus, 
left, done in Tahiti in 1891. 


Minneapolis Institute of Arts 


He returned to France, but soon went back to the 
South Seas to stay. He painted some his finest 
pictures in his last A picture from this period, 7a 
Matete, appears in color in the PAINTING article. Gauguin 
died desperately poor, in the Marquesas Islands, in 
1903 J coat C. SLOANE 

GAUL, gawl, is the English name for the region called 
Gallia by the Romans. Gaul occupied al! the territory 
now included in France and extended eastward a little 
way beyond the French border. In early Roman times, 
tribes known as the Belgae, the Aquitani, anc! the Celtae, 
or Galli, inhabited this region. All three groups were 
sometimes called Gauls. The Romans spoke of “long- 
haired Gauls,” because the Gauls did not shave their 
beards or cut their hair. 

In 390 B.c., Gallic tribes crossed the Alps, swept 
down through Italy, and sacked and burned Rome. 


Brown Bros. 
The Great Gallic Leader, 
Vercingetorix, left, surrendered 
to the Roman general Julius 
Caesar in 52 B.C, at Alesia 
in central Gaul. The map, be- 
low, shows the boundaries of 
Gaul at the height of the 
Roman Empire, about A.D. 115. 
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The Romans drove them back, but for a time they held 
the northern part of the Italian peninsula. The region 
south of the Alps became known to the Romans as 
Cisalpine Gaul, or Gaul this-side-of-the-Alps. They called 
the region north of the Alps Transalpine or beyond-the- 
Alps Gaul. In the 200's m.c., Gallic tribes invaded 
Thrace and Macedonia and finally Asia Minor. Here 
they became known as Galatians (see GALATIA). 

The Gauls were brave and warlike, but they proved 
no match for organized Roman armies. The Romans 
began io force them farther and farther north and finally 


out of Italy. Those Gauls who remained became peace- 
ful citizens of Rome. Then the Roman invasions of 
Transalpine Gaul began. The Romans succeeded dur- 


ing the :00's в.с. in gaining mastery of the strip of Gaul 
along the Mediterranean Sea. This region is now known 
as Provence from the Latin provincia, meaning province. 
The Romans did not conquer all Gaul until the time of 
Julius Caesar. He waged a number of campaigns be- 
tween 58 and 50 в.с. He told the story of these cam- 
paigns in his Commentaries on the Gallic War. 

The Emperor Augustus organized Gaul into four 
provinces for purposes of administration. This form of 
organization lasted for 400 years. Gaul later suffered 
heavily through civil wars and barbaric invasions. But 
it passed on a rich cultural tradition to its new masters. 
Chief among the invaders were the Franks, who came 
in the late A.D. 400’s. From that time, most of Gaul was 
called France, after the Franks. Other regions kept the 
names of ancient inhabitants. 

Sec also CAESAR, Gars JULIUS. 

GAULEITER, GOW Ly tur, was the political leader 
of a district in Nazi Germany. The Nazi government 
divided Germany into 42 political districts, or gauen. 
The gauleiter, or district leader, exerted great power 
over the people who lived in his gau. During World War 
II, the title zauleiter denoted many of the governors in 
occupied countries. 

GAUNTLET, GAW.NT let, is а heavy leather glove, 
covered with little plates of iron. Armored knights and 
soldiers of the early 1200’s usually wore these gloves. 
In addition to being a part of the armor, the gauntlet 
was used to challenge the 
enemy. 

When a man thought 
that someone had wronged 
or insulted him, he threw 
down his gauntlet. His 
enemy picked it up, as a 
sign that he accepted the 
challenge to fight. Then the 
two men arranged the time 
for their battle. They fought 
the battle under strict rules, 
and it took the place of a 
legal trial. 

People in those days be- 
lieved that God gave the 
innocent person strength to 
defeat the guilty. They 
thought that whoever won 
the battle had proved him- 
self right. The expression 
throw down the gauntlet, 
meaning to declare a chal- 


WILLIAM C. BARK 


Steel Gauntlets were used 
by duelers in the 1600's. 


The George F. Harding Museum 


ra ME 
^ GAVARNIE, FALLS 
ip n 
lenge, comes from this medieval custom. Any glove with 
а long, loose cuff is called a gauntlet, | Ronerr Cornorn 

GAUR, gowr, is a wild ox of India, Burma, and the 
Malay Peninsula. Bull gaurs‘stand 5 to 55 feet tall at 
the shoulder and weigh over a ton. Gaurs have short 
dark brown hair. Both males and females grow long, 
curved horns that become heavy and sharp. Gaurs live 
in forests, usually in rocky hill country. Their active 
sweat glands give them a strong cattle smell and also 
keep their coats smooth and shiny. 

Scientific Classification. The gaur is in the family Bo- 
vidae. It is genus Bibos, species gaurus. Victor Н. CAHALANE 

See also ANIMAL (color picture, India, South Asia, 
and East Indies); Ox. 

GAUSS, gous, is a unit used to measure the strength 
of a magnetic field, the space around a magnet where its 
effects are felt. The gauss is named for Karl Friedrich 
Gauss, a German mathematician, who did important 
work in electromagnetism. The earth’s magnetic field 
is relatively weak. It measures only about 5 gauss. The 
magnet of a cyclotron, a type of atom smasher, may 
have a strength of 20,000 gausses. Ina M. FREEMAN 

GAUSS, gows, KARL FRIEDRICH (1777-1855), a Ger- 
man mathematician, was one of the greatest mathe- 
maticians of all time. He was a child prodigy, and com- 
pleted his first original work at 19 when he showed how 
to construct a regular 17-sided polygon with a ruler and 
compasses. He also became famous for work in number 
theory, geometry, and astronomy, and for proving “the 
fundamental theorem of algebra," which states that 
every algebraic equation has a root. He invented a tele- 
graph, and made important contributions to the mathe- 
matical theory of electromagnetics. The gauss, an 
electromagnetic unit of magnetic induction, is named 
for him. 

Gauss was born in Brunswick, the son of a bricklayer, 
and attended the University of Góttingen. He served as 
director of the Göttingen observatory. 

GAUTAMA BUDDHA. See BUDDHA. 

GAUZE, gawz, is a thin, open cloth made of cotton, 
silk, or rayon. Gauze probably takes its name from the 
ancient city of Gaza in Palestine, where this type of 
cloth was first made. The threads are woven in a special 
way called Jeno, or gauge, weaving. In leno weave the 
threads which run lengthwise on the loom, or warp 
threads, are always in pairs. The pairs of lengthwise 
threads are twisted together each time they are crossed 
by the crosswise, or weft, yarns. In this way, the threads 
are kept at an equal distance apart, but still are held in 
place. Leno weave is also used in making mosquito 
netting, marquisettes, and the bolting cloth with which 
flour is sifted in mills. Surgical, or hospital, gauze is a 
cheesecloth in a plain weave. The name gauze is also 
given to various sheer curtain fabrics in silk, rayon, or 
nylon. See also Моѕоото NETTING. Grace G. DENNY 

GAVARNIE FALLS, gah vahr NEE, in southwestern 
France, plunges 1,385 feet from a glacier to the floor of 
a steep recess in the Pyrenees Mountains. This recess, 
known as the Cirque de Gavarnie, lies more then 5,000 
feet above sea level (see Gracer [Erosion]). The water 
falls only in summer after the sun has melted part of the 
glacier. It tunnels through masses of snow and reaches 
the Gave de Pau River. Ковккт E. DICKINSON 


73 


Рнила 8. Jones 


The Long-Snouted Gavial of Asia Is Not Dangerous 


GAVIAL, GAY vih ul, is a reptile much like a croco- 
dile, except that it has an extremely long and narrow 
snout. It lives in Burma and northern India. The gavial 
is one of the reptiles called crocodilians, but has no near 
relatives among them. It grows to be 20 feet long or 
more. But people do not fear it much, because its chief 
food is fish. Its long snout and many teeth are handy 
for catching fish. The gavial lays 40 or more eggs, and 
buries them in sandbanks. The young reptiles hatch in 
March and April, and are about 15 inches long. 

Scientific Classification. The gavial belongs to the 
family Gavialidae. It is classified as genus Gavialis, species 
gangelicus. CLIFFORD Н. POPE 

See also CROCODILE. 

GAVOTTE. See Dance (During the 1600's). 

GAWAIN, SIR. See ROUND TABLE. 

GAY, JOHN (1685-1732), was an English poet. His 
best-known work, The Beggar’s Opera (1728), is a hilari- 
ous take-off on Italian opera, and, at the same time, a 
serious criticism of London life. This rollicking piece has 
often been revived. The Threepenny Opera, a contem- 
porary musical play by Kurt Weill and Bertolt Brecht, 
is based on it. Gay was born at Barnstaple. His friends 
included the writers Alexander Pope, Joseph Addison, 
and Jonathan Swift. Gay was buried in Westminster 
Abbey. Pope wrote his epitaph, which is followed by 
Gay’s own couplet: 

Life is a jest; and all things show it, 

I thought so once; but now I know it. 

GEORGE F, SENsABAUGH 

GAY-LUSSAC, luh SACK, JOSEPH LOUIS (1778- 
1850), was a French chemist and physicist. In 1802, 
he discovered a law, sometimes called Gay-Lussac's law, 
which deals with the effects of temperature on gases 
(see Gas [Charles’ Law]), He studied the chemistry of 
gases and, in 1809, summarized the work of others in 
the Law of Combining Volumes. This law states that gases 
form compounds with each 
other in simple, definite 
proportions. These propor- 
tions can then be expressed 
in formulas. The formula 
used for water (H20), for 
example, shows that it is 
formed of two parts of hy- 
drogen (H) and one of oxy- 
gen (O). 

Gay-Lussac investigated 
the upper atmosphere. He 
rose 21,000 feet above sea 
level in a hydrogen-filled 
balloon to collect samples 
of air to find out the com- 
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Joseph Louis Gay-Lussac 


Brown Bros. 


N.Y. Zoological Society 
to Human Beings in Spite of Its Fierce Appearance, 


position of air and to observe its temperature and mois- 
ture. He improved the processes for making sulfuric 
acid and oxalic acid for industry. He suggested a method 
of determining the amount of alkali in potash and soda, 
and improved ways of estimating the amount of chlo- 
rine in bleaching powder. He discovered cyanogen in 


1815 (see CYANOGEN). Gay-Lussac was born at St. 
Léonard-le-Noblat. CARL T. CHASE 
GAYARRE, CHARLES ETIENNE ARTHUR. See 
LOUISIANA (Famous Louisianians). 
GAYNOR, WILLIAM JAY. See New York Сту 
(Famous New Yorkers). 


GAZA, GAY zuh (pop. 100,000) is the capital and 
largest city of the tgyptian-administered Gaza Strip. 
The city lies about 3 miles from the Mediterranean Sea, 
and about 50 miles southwest of Jerusalem. For loca- 
tion, see ISRAEL (color map). Until 1948, the Gaza 
Strip formed part of Palestine. The Bille mentions 


Gaza as the place where Samson destroyed the temple 
of Dagon. The thin, open cloth called gauze was prob- 
ably first made in the city. ALEXANDER MELAMID 

See also GAUZE; SAMSON. 

GAZA STRIP. Sce ISRAEL (History; color map). 

GAZELLE, guh KELL, is a small, slender antelope 
noted for its beauty, grace, and gentleness. Poets have 
often written about these qualities of the gazelle. About 
25 different kinds, or species, of gazelle live over a wide 
area of tropical Africa and Asia. Some live in mountain 
ranges, and others on sandy plains. 

Gazelles have large, soft, black eyes. Both males and 
females of most species have round black horns. The 
horns of some types have ringlike ridges around them, 
but others are smooth. Usually the horns are U-shaped. 
They have long, narrow, pointed ears, and short tails. A 
gazelle's hair is short and smooth. Some gazelles have 
tufts of hair on the knees. One well-known type of 
gazelle has a light fawn-colored back that deepens to a 
wide band of dark brown along the flanks. This band 
forms a line between the upper part of the body and 
the pure white underside. 

Gazelles are swift runners. Not even the swiftest grey- 
hounds can always run as fast as gazelles. Men often 
use falcons to hunt them, or build enclosures to trap 
them near places where they go to drink. 

Gazelles are plant-eating animals. Loder’s gazelle lives 
in the Sahara and eats berries and leaves. The Arabs 
believe it never drinks. 

The familiar light-brown gazelle, sometimes called 
the dorcas or ariel gazelle, is about 2 feet tall. It lives in 
the desert where only a few low shrubs grow, and is a 
favorite pet of wandering Arabs. The name gazelle comes 
from an Arabic word that means to be affectionate. 

Grant’s gazelle has longer horns than any other kind. 


The horns of an ordinary gazelle are 10 to 15 inches 
long, but those of Grant’s gazelle may grow 30 inches 
or longer. ‘This animal stands 32 to 34 inches high at 
the shoulder. It lives in herds of 6 to 20 or even as 
many as 200 animals. Grant’s gazelles often graze 
with hartebeests and zebras. Another gazelle is the light 
chestnut-colored chikara, or ravine deer, of India and the 
plains of Asia. The springbok of South Africa was nu- 
merous before the hunters came. Like other gazelles, it 
has been killed by men and animal enemies. 

Scientific Classification. Gazelles belong to the family 
Bovidae. They are genus Gazella. VICTOR H, CAHALANE 

See also ANTELOPE. 

GAZETTE. See NEWSPAPER (Newspaper Terms). 

GAZETTEER. See Dicrionary (Specialized). 

GDANSK. See DANZIG. 

GE INDIANS, zhay, formed a large group of related 
tribes that once lived in the dry upland plains of eastern 
Brazil. People once thought them to be the most primi- 
tive Indians of South America. They did not wear 
clothes. make pottery, or use canoes. But they developed 
a complex social organization. 

The Gé farmed. Sweet potatoes and yams formed 
their basic diet. They hunted expertly. The Gé deco- 
rated their bodies with paint and feathers. Many of the 
men wore big wooden earplugs, 3 or 4 inches wide. 

Gé villages were large, and housed from 400 to 800 
people. The houses stood in a circle. A path that ran 
around them served as a track for the people's favorite 
sport, foot racing. As the team members ran in the races, 
they carried logs about 3 feet long and 20 inches thick 
that weighed as much as 200 pounds. The teams were 
made up of the members of the various clans, clubs, and 
other groups that existed in each village. These same 
groups also cooperated to make gardens, go on war 
parties, and organize festivals. 

A few Gê tribes, called Kayapó, still live in a little- 
explored region between the Araguaia and the Xingü 
rivers in Brazil. They are among the world's last, 
untouched primitive people. CnakLES WAGLEY 


The Graceful Gazelle has 
large, soft eyes and ridged 
horns. It is found throughout a 
wide area of tropical Africa 
and Asia. Some gazelles live 
in high, rugged mountains, 
while others live on the plains. 


GEAR 


GEAR, geer, is a mechanical device that transfers 
rotating motion and power from one part of a machine 
to another. Onc of the most common gears is called a 
spur gear. It is a metal wheel or disk with slots, called 
teeth, around the edge. The teeth of one gear are fitted 
into the teeth of another gear, so that when the first 
gear turns the second turns with it. Metal rods, or axles, 
are fitted into the center of each gear. One axle runs to 
the source of power. When the power axle turns, its 
gear turns and causes the second gear to turn, which 
makes the second axle turn. 

When the gearing between two parts of machinery is 
disconnected, the machine is said to be out of gear. 
Automobiles are put out of gear by moving the gear 
shift to the neutral position. This action slides the gears 
on one shaft away from the gears on the drive shaft so 
that the contact is broken, and the automobile does not 
move, even though its motor is running. 

Reducing and Multiplying Gears. Gears may be 
used to increase or decrease either turning effort or 
speed. A gear that slows down the speed it transmits is 
called a reducing gear. 'The gear connected to the power 
shaft is smaller than the gear its teeth are meshed with. 
"Therefore, while the smaller power gear turns once, the 
large gcar turns less than once. If the circumference of 
the power gear is 6 inches and the circumference of the 
other gear is 12 inches, the large gear turns only once 
while the power gear turns twice. The speed is cut in 
half, but the torque, or turning effort, is doubled (see 
ToRQUE). Low gear on an automobile reduces motor 
speed to get increased driving force, which overcomes 
the stationary automobile's inertia, and starts its wheels 
turning. 

Gears that increase the speed are called multiplying 
gears. The power gear is now the large gear. If it is 
12 inches in circumference and the other gear is 6 
inches, the power gear turns only once to make the 
second gear turn twice. The speed is doubled while the 
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TYPES OF GEARS 


WORM GEAR 


Worm Gears have one wheel 
gear similor to a spur geor, 
and one endless screw around 
one of the axles. The spur- 
like gear meshes with the screw 
gear at right angles. 


SPUR GEAR 


Straight Tooth Spur Gears 
usually connect parallel shafts, 
which then rotate in opposite 
directions, When the power 
shaft turns its gear, the second 
gear and shaft also turn, 


turning effort, or torque, is reduced. High gear in some 
automobiles is a multiplying gear. 

Types of Gears include bevel gears, worm gears, heli- 
cal gears, friction gears, and planetary gears. Bevel gears 
are circular and have toothed edges, but the edge and 
the teeth slant at angles. When two bevel gears are 
meshed, the motion between the two gears is transferred 
at a different angle, usually a right angle. Worm gears 
have one gear similar to a spur gear, and an endless 
screw around one of the axles, The spurlike gear is 
meshed with the screw gear, and the axles are at right 
angles. Helical gears are similar to Spur gears, except 
that the teeth run at an angle to the shaft, rather than 
parallel with the shaft. Helical gears are sometimes 
called spiral gears, even though the teeth are not spiral- 
shaped. 

Friction gears do not use teeth. Instead, they use a 
shaft-driven wheel that presses against another wheel 
and causes it to turn. Friction gears provide uniform 
power, but not as much power as toothed gears. Auto- 
matic automobile transmissions use planetary gear Sys- 
tems, which consist of planet, or pinion, gears that rotate 
around a sun, or central gear, in much the same way 
that planets rotate around the sun (see TRANSMISSION 
[Automatic Gear "Transmission]). E. A. FESSENDEN 

See also AUTOMOBILE (From the Engine to the Rear 
Wheels); DIFFERENTIAL; MACHINE. 

GEBER, JEE ber, or JABIR, JAH bir, IBN-HAYYAN 
(721?-776?), was an Arabian alchemist (see ALCHEMY). 
His writings influenced chemistry as late as the 1400's, 
Geber appreciated the value of experimental work, and 
is believed to have discovered sulfuric acid and nitric 
acid. He believed that metals were composed of one 
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PLANETARY GEAR 


Planetary Gear Trains use 
a combination of gears to trans- 
mit power, A central sun gear 
meshes with planetary pinions 
around its circumference, and 
they mesh with the outer wheel, 


HELICAL GEAR 


Helical Gears are similar to 
spur gears. They differ in that 
the teeth ore of helical, or 
screw, form tooth form 
makes the gear operation 
quieter at high speeds, 


BEVEL GEAR 


Bevel Gears mesh at right 
angles to each other, an ar- 
rangement which changes the 


direction of the power, The 

edges and teeth of the circular 

gears also slant at ongles. 
basic element, and that transmutation ol n tals was 
possible (see TRANSMUTATION OF ELEMEN He was 
born at Tus, Persia (now Meshed, Iran) 1 R. FREY 


GECKO, GEHK oh, is the name of с‹ 
lizards that live in warm climates, Geckos have short, 
flat bodies covered with tiny scales. The [cct of most 
geckos are formed for holding to smooth surfaces. Each 
toe ends in a pad and a hidden claw. These toe pads, 
made up of thousands of tiny hooks, allow the animal 
to cling to surfaces that look smooth. The claws can be 
moved out like those of a cat, and are used on rough 
surfaces. Most geckos come out at night. They feed 
chiefly on insects. They are named for the loud call that 
many kinds of geckos make. 

Scientific Classification. Geckos make 
Gekkonidae. 

See also Lizanp. 


ıin small 


up the family 
CLIFFORD Н. POPE 


Most Geckos can walk easily on an upright pane of glass. The 
bottom of each toe has an adhesive pad that enables geckos 
to cling to surfaces which appear smooth, 

New York Zoological Society 


GEDDES, GEHD ihz, 
NORMAN BEL (1893-1958), 
was an American designer 
and producer. He first at- 
tracted attention as a de- 
signer of stage settings and 
producer of plays. He de- 
signed settings for more 
than 200 plays and for sev- 
eral unusual theater build- 
ings. Among the plays were 
The Miracle (1923) and 
Dead End (1935). Later, he 
pioneered in industrial de- 
sign, and designed the first 
streamlined ocean liner 
and Uw “Futurama” at the New York World's Fair of 
1939 and 1940. Norman Bel Geddes was born in Adrian, 
Mich BARNARD HEWITT 

GEESE. See Goose. 

GEGENSCHEIN, GAY gun SHINE, is a faint glow of 
light that appears as a comparatively bright oval spot 
in the zodiacal light (see Zopracar Lianr). It is always 


cd 
Wide World 


Norman Bel Geddes 


exactly opposite the position of the sun. Gegenschein 
is also called counterglow. 

GEHENNA, gee HEN uh, was the valley of Hinnom, 
southwest of Jerusalem. Its name comes from two 


Hebrew words, gai and Hinnom, meaning valley of Hin- 
nom. Sacrifice of children, called Moloch worship, took 
place there during the reign of Manasseh, King of Judah 


in the 600's в.с. The recollection of these hideous events 
caused the valley to become a symbol of the torment of 
the damned (Isaiah 66:24). Gehenna became a synonym 


for hell in Jewish, Islamic, and Christian (Mark 9:47) 
tradition. Cyrus Н. GORDON 
See also HELL; Могосн. 
GEHRIG, “LOU,” HENRY LOUIS (1903-1941), was 
one of the greatest of America’s professional baseball 
players. He is remembered for playing 2,130 consecu- 
ive games in 14 seasons with the New York Yankees, 
g compiled a lifetime batting average of .340, and 
batied in 150 or more runs in seven different seasons. 
He retired in 1939 because of illness. He later served as 
a member of the New York City Parole Commission. 
Gehrig was born in New York City. Ep FITZGERALD 
GEIGER, GUY ger, ABRAHAM (1810-1874), was a 
Jewish theologian and a leader of Reform Judaism. His 
most important work was done at Breslau, where he 
organized the Jewish Reform movement. Geiger taught 
that Judaism must constantly develop and change. 
His books concerned chiefly Biblical subjects and the 
history of Judaism. In 1870, he became head of the 
seminary for Jewish science in Berlin. Geiger was born 
at Frankfurt am Main, Germany. See also JUDAISM (Re- 
form Judaism). CLIFTON E, OLMSTEAD 
GEIGER, GUY guhr, HANS (1882-1947), a German 
physicist, became famous for his work in nuclear phys- 
ics. He developed the Geiger counter, used for the de- 
tection of radioactivity (see GEIGER COUNTER). His 
work on the deflection of alpha particles by thin metal 
foils led Ernest Rutherford to discover his model of 
atomic structure in 1911 (see Arow [Inside the Atom]; 
RurHERFORD, Ernest). Geiger was born in Neustadt, 
Germany. He was Rutherford’s assistant from 1906 to 
1912. R. T. ELLICKSON 


GEIGER COUNTER 


GEIGER COUNTER, or GEIGER-MÜLLER COUNTER, 
is a device used to detect radioactive radiations, such as 
those given off in the release of atomic energy. The 
counter is usually in the form of a thin metal cylinder 
enclosed in a glass tube. The metal wall serves as one 
electrode. A straight wire projected into the cylinder is 
the other electrode. The electrodes are maintained at a 
voltage which is just short of the breakdown potential of 
the air or other gas in the cylinder. If any other ionizing 
influence is sent into the cylinder, the gas will ionize. 
This sets up a weak current. The current is revealed by 
light signals, by clicks picked up by earphones, or by 
readings on a meter. 

The German physicist Hans Geiger and the British 
scientist Sir Ernest Rutherford (1871-1937) developed 
the radiation counter in 1908. Geiger counters in use 
today are based on designs made by Geiger and W. 
Müller in the 1920's. 

Science and industry use Geiger counters for many 
purposes, including nuclear research and the location of 
sources of radioactivity. Some uranium prospectors 
carry small models as standard equipment. 

Geologists and prospectors using Geiger counters to 
find radioactive materials have found that these instru- 
ments are not sensitive enough when used singly. Larger 
Geiger counters are too large and clumsy for use in the 
field. As a result, the smaller scintillation counter has 
largely replaced the Geiger counter for survey work. 
Scintillation counters detect radioactive substances by 
measuring the scintillations, or tiny flashes of light, given 
off when a phosphor is bombarded by alpha particles 
from radioactive materials (see PHOSPHOR). Marcer Screw 

See also Atomic Enercy; Cosmic Rays; GEIGER, 
Hans; RADIOACTIVITY. 


GEIGER COUNTER 


TO AMPLIFIER 


METAL 
CYLINDER 


Nuclear-Chicago Corp. 


The Geiger Counter Tube, 
left, detects radiation from 
radioactive materials. Rays 
enter the thin mica window and 
ionize the gas in the tube, set- 
ting up a current between the 
wire and metal cylinder, which 
serve as electrodes, These 
electrical impulses then pass 
into a count rate meter, above, 
where а needle and dial show 
the average number of counts 
detected per minute. 


THIN MICA 
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GEIKIE, SIR ARCHIBALD 


GEIKIE, GEE kih, SIR ARCHIBALD (1835-1924), was 
a Scottish geologist. He traveled in both Europe and 
North America, doing field work on glacial and ancient 
volcanic deposits. In 1855, he joined the Geological 
Survey of the United Kingdom. He became director- 
general of the Survey and its Museum of Practical 
Geology in 1881. His works include A Texthook of Geology 
(1882) and The Founders of Geology (1897). Geikie was 
born in Edinburgh and received most of his scientific 
education from tutors. CARROLL. LANE FENTON 

GEISEL, THEODOR. See Seuss, Dn. 

GEISHA. See Jaran (Ways of Life). 

GEISSLER TUBE, GICE lur, is a glass tube used to 
show the brilliant colors which electricity produce 
it passes through gases and partial vacuums. Itis similar 
to a neon light. Heinrich Geissler (1814-1879), a Ger- 
man maker of scientific instruments, first built them. 

These hard glass tubes have many different shapes. 
Each end of the tube has a platinum wire sealed inside, 
The ends of the wire serve as electrodes. The tubes are 
filled with rarefied gases such as hydrogen, oxygen, 
nitrogen, and ordinary air. The wire electrodes are 
then connected to the opposite poles of an electrostatic 
machine or an induction coil, and an electric current 
is passed through the tubes, The different gases produce 
different colors of light. The color is also affected by the 
degree of rarefaction, or thinness, of the ge 

Geissler tubes are valuable in scientific research. 
They are used particularly to examine incandescent 
gases with the spectroscope. 

See also SPECTROSCOPE. 

GEL, jehl, is a colloid solution stiffened to a jellylike 
mass. It is also the stiffening process. A colloid is a liquid 
containing tiny particles that do not settle. When this 


when 


MARCEL SCHEIN 


Geissler Tubes, like the neon lights commonly used for dis- 
play, glow with lights of various colors when an electric current 
is passed through the gases which they contain. 


Press Syndicate 


mixture coagulates, or turns to a jellylike solid, it is a 
gel. The temperature at which it gels is fected by the 
presence of salts. See also COLLOID. 

GELASIUS, jee LAY sih us, was the na of two Popes 
of the Roman Catholic Church. Both re concemed 
chiefly with relations between churi h and state, 

Saint Gelasius | ( ? 192 to 496. 
He issued the Gelasian, or two-sword ory. In this 
theory, he outlined the separate areas ol spiritual and 
state authority, and insisted that пей! should en. 
croach upon the other. He maintained t in spiritual 
matters a state ruler is subject to th Gelasius’ 
theory dominated the Middle Ages 

Gelasius Il ( ? -1119) reigned in 
during the controversy over whether stat 
right to appoint religious officials. He : 
this right to Emperor Henry V, but failc 
controversy. THOMAS Р. Nera 

GELATIN, JEHL uh tihn, is a proteir 
comes from the skins and bones of ani Gelatin is 
hard, When dry, it appears 
nearly white. Gelatin dissolved in water i ransparent. 


-496) reigned 


8 and 1119 
ilers had the 

d to grant 
to solve the 

TON J. SHEEN 
bstance that 
odorless 


tasteless, and 


Gelatin forms a stiff jelly after being dissolved in hot 
water and allowed to cool. 
To manufacture gelatin from the bones of animals, 


are then 
d them of 


t be freed from grease. ‘I hey 
1ydrochloric acid solution 


the bones must fi 
soaked in a 


minerals, and washed repeatedly in pla iter, The 
cleaned bones are heated in distilled w ıt a tem- 
perature of about 92°F. for several hours. Ihe fluid is 
then run off, and the bones are reheated fresh dis- 


tilled water. This time the heat is a litt! 
erally 102°Е, The fluid that fo 
treated with a chemical so that the gelatii 
Finally, the gelatin is concentrated, chille 
then dried. The final product is usually gre 
Skin gelatin is manufactured in much 11 


ther, gen- 
arounc must be 
ill be pure. 


nd sliced, 


nd. 


same way 


as bone gelatin, except that the skin gets a different 
“preboiling” treatment. A lime treatment removes the 
grease and other foreign elements in the skin. Then the 


skin is washed in water, and treated with dilute hydro- 
chloric acid. 

Gelatin is important 
tent is particularly bene 


s a food. Its high protein con- 
cial for sick persons and chil- 
dren, because it can be digested easily. 
The photographic industry uses gelatin for making 
the coating on dry plates, films, and photographic 
papers. Both soft and hard medicina capsules are made 
of gelatin, but the soft capsules, used for oils, have 
glycerin added. Scientists use gelatin as a medium in 
which to grow bacteria. Gul; 
See also Dyn MITE; GLUE; [sr ss; PROTEIN. 
GELDING. See Horse (Horse Terms), 
GELLEE, CLAUDE. See LORRAIN. CLAUDE. 
GELSEMIUM, jell SEE mih wm, or YELLOW JASMINE, 
JAS min, is a climbing shrub that grows in the southern 
United States. It has shiny, sword-shaped leaves and 
fragrant yellow flowers that are funnel-shaped and grow 
in clusters. Its roots produce a powerful and dangerous 
drug called gelsemium. This drug is sometimes used in 
cases of malaria, theumatism, and neuralgia. 


MANTELL 


Scientific Classification. The gelsemium belongs to the 
family Loganiaceae. It is genus Gelsemium, species semper- 
virens. J- J. Levison 


See also Jasmine. 


GEM. In general, all minerals and stones that are 
used for jewelry and other ornamental purposes are 
called gems. The word gem comes from the Latin 
gemma meaning bud. The story of precious stones is 
much like that of the blooming of flowers, Like tiny 
buds that burst into beautiful blossoms, dull lumps of 
mineral matter can be cut and polished into brilliantly 
flashing or beautifully glowing gems. 

One beautiful gem, the pearl, is not a stone, but is 
obtained from a mollusk. Amber, another substance 
used as a gem, is a resin of fossil trees, while coral, which 
is popular for necklaces, is made by tiny sea animals. 
Jet is fossilized coal. 


Qualities of Gem Minerals 


Experts identify different kinds of gem minerals by 
the shape of the uncut crystals, the color, the index of 
refraction, hardness, specific gravity, and other physical 
proper ues. 

Shape of Crystals differs with each gem mineral, but 
the shape of all crystals in any one mincral is usually 
the same. For instance, diamonds are usually found in 
crystals which have six square faces, making a cube, 
or are eight-sided, like a double pyramid. Other crystals 
sometimes have 12 faces, with each face forming a 
parallelogram. See CRYSTAL AND CRYSTALLIZATION. 

Color is one of the important factors that determine 
the beauty and splendor of gems. Opaque or cloudy 
stones depend on color alone for their beauty, whereas 
transparent stones of a deep rich color have unusual 
beauty because of their ability to reflect light. There are 
two types of colors in gem minerals, essential and non- 
essential. Essential color is the color of the mineral itself, 


when pure. Nonessential color is the result of an impurity 
in the mineral. Such an impurity is not an important 
part of the mineral. Since different specimens of a 
mineral may contain different impurities, each of these 


specimens may be a different color. 

Index of Refraction is the measurement of the speed 
of rays of light passing through a mineral. When light 
passes from air to a denser substance, its speed is slowed 

r down, and the ray of light entering at an angle is re- 
fracted, or bent, at the point of meeting. The ratio of the 
speed of light in air to its speed in the mineral is the 
gem’s index of refraction. Minerals with a low index of 
refraction usually display a low luster. The extent of 
refraction also varies with the color of the light that 
passes through the mineral. Blue rays are refracted more 
than yellow, and yellow rays more than red. Beams of 
white light passed through some stones become sepa- 
rated into various-colored rays. This is called dispersion. 
The degree of dispersion varies with different gems. In 


GEM 


most diamonds, for instance, dispersion is very distinct. 
When a ray of light is passed through a properly cut 
diamond, the gem reflects bright flashes of spectral 
color. See Licut (Reflection and Refraction). 

Cleavage is the habit of each type of gem mineral to 
break or split along a definite atomic plane. This 
smooth separation differs from a fracture, in that the 
surface resulting from a fracture is always irregular. 
Possible cleavage directions and types of fractures are 
characteristic for each mineral. 

Hardness is an important quality of gem minerals. 
Few stones can become valuable gems unless they will 
wear for a long time. A scale has been set up to indicate 
the sequence of hardness of each gem mineral. This 
scale numbers from one to ten. Only minerals with a 
rating of seven or more wear well as gems. A mineral 
that has a rating of seven, such as quartz, cannot be cut 
by a knife, nor can it be scratched by glass. The dia- 
mond is the hardest substance in nature, and is number 
100n the scale. It will scratch any of the other minerals. 

Specific Gravity is a comparison of the weight of the 
mineral with the weight of an equal amount of pure 
water. Each gem mineral has its own specific gravity. 
Light minerals have a low value and heavy ones a high 
value. For instance, amber weighs about the same as 
salt water, whereas diamonds weigh about three and 
one-half times as much as an equal amount of water. 


Sources of Gems 


The underlying rock type largely determines the kind 
of gem minerals found in different parts of the world. 
Climate may also be a factor. Opal and turquoise are 
found mostly in parts of the world where there is little 
rainfall. Turquoise is found in great quantities in the 
American southwest, and in Tibet. Other minerals, 
such as emerald, topaz, and tourmaline, are found in 
ancient areas, where erosion has exposed the old, once 
molten rocks at the surface. Emeralds are found in the 
Urals and Colombia, as well as in certain parts of South 
Africa. Topaz was once found in Germany and Russia, 
but the finest stones come from Brazil. ‘Tourmaline is 
found in some parts of the United States, and once 
came from the Ural Mountains, but Brazil, Africa, and 
Madagascar are today’s important localities. Some gem 
minerals seem to develop only in more recently molten 
rocks. The dianiond pipes, or volcanic plugs, of Africa 
and peridots are two of these. Most diamonds are now 
found in Africa. The best rubies are found in Burma, 
and the best sapphires come from Kashmir. The finest 
opals come from Australia. ‘The best pearls come from 


Gems May Be Cut in a Number of Different Ways, de- 
pending both on the changing fashions in jewelry, and on the 
particular mineral which makes up the gem. The names for some 
of the principal forms of cut gems are as follows: (1) round 
brilliant, top view; (2) oval brilliant, top view; (3) rose cut, top 
view; (4) round brilliant, side view; (5) cushion brilliant, top view; 
(6) rose cut, side view; (7) octagonal step cut; (8) pear brilliant, 
top view; (9) oblong step cut; (10) high cabochon, side view; 
(11) cabochon, side view; (12) lentil-shaped, side view. 
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VALUE OF GEMS IN DOLLARS 


The Comparative Prices of Gems, 
based on the weight in carats and quality 
of the stones, can be seen in the chort of 
precious gems, left. The w idening diamond 
end emerald lines indicate the spread in 
price between average спа top quality 
stones, The ruby line indicates the Price of 
top quality stones only, because average 
quality rubies cost only slightly more than 
pearls. The value of sapphires increases 


WEIGHT IN CARATS 
the waters of the Persian Gulf and tne South Pacific. 


Cutting and Polishing 


Hardness, transparency, and index of refraction de- 
termine the way in which each gem mineral is cut. 
Cutting of gems is a simple grinding away of the ma- 
terial until the desired shape is reached. Then the stone 
is polished. A special method is used to cut diamonds, 
because they are so hard, 

The hardness of a stone determines the type of abra- 
sive which must be used on it. For instance, a sapphire 
or ruby must be cut with carborundum, which is harder 
than the gem stone. A diamond cannot be worn away 
by carborundum. It is cut by diamond dust. 

The index of refraction must be considered in cutting 
a stone. A transparent gem that has a high index of 
refraction is usually cut with facets, or many sides, in- 
clined at the proper angle. The diamond is an example 
of this. It usually has a “brilliant” cut of 58 facets. The 
light that strikes the top facets is reflected from some 
of the facets and enters the stone at others. If the stone 
is made properly, nearly all the light that enters the 
stone is then reflected from the back facets. 

Rubies have a lower index of refraction than dia- 
monds. They depend on their rich red color for beauty. 
Rubies are often flawed, and therefore are sometimes 
cut with a rounded surface. This is called cabochon 
cutting. Flawed emeralds may also be cut cabochon. 


Value of Gems 


Hardness, color, brilliance, rarity, and demand de- 
termine the value of gems. Diamonds are generally the 
most prized gems because they surpass all others in 
hardness and brilliance, Rubies are more valuable than 
sapphires because they are more rare, though they have 
the same degree of hardness. The value of sapphires de- 
pends on the quality of their blue color. The emerald is 
about as valuable a gem as the diamond. Freedom from 
flaws, the size, and the shades of the green color de- 
termine the value of emeralds. Pearls are graded in 
value by size, color, and perfection of shape. In general, 
they should be white or lightly tinted, and round. Opals 
are valued according to their color flashes. The so-called 
“black” opals are the most valuable. These may actu- 
ally look black, or may be blue or gray, but emit flashes 
of many other colors. 


Some Famous Gems 


Probably the most celebrated diamond in the world 
is the Koh-i-noor, which was presented to Queen Vic- 
toria in 1850 by the East India Company. The Cullinan 
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only gradually with the weight, 


4 5 Adaptation, courtesy Li 1952 Time, Ine. 
diamond was famous because it was the world’s largest. 
It weighed a little over 1} pounds origi: ally, but was 
cut into two large stones, seven smaller ones, and 96 
others of lesser size. The largest of these is among the 
crown jewels of England. It is the 530-carat Star of 
Africa, and is set in the royal scepter. The ruler of Eng- 
land also owns the four most famous spinels (rubies) in 
the world. One of the most beautiful pearls ever found 


is La Pellegrina. It weighs 1113 grains. 


Imitation and Artificial Gems 


The beauty of gems has caused an eve-insistent de- 
mand for them. But their costliness has made it impos- 
sible for many persons to own them. Therefore a great 
business has existed in imitation gems. | бе Egyptians 
made excellent imitations of costly stones by coloring 
glass. Today, the basis of most imitation vems is a soft 
glass called paste, or strass. This glass is voiy clear and 
brilliant. It is made of pure powdered roc crystal, red 


lead, and dry potassium carbonate. Imitation gems 
made from this paste can be scratched easily. Clear 


quartz, white sapphires, and color zircons make in- 
expensive substitutes for diamonds. Colored varieties of 
quartz are substituted for other gems. Citrine, for ex- 
ample, is often sold as topaz. Also sold are assembled 


stones, or doublets, made up of two sections bound by 
colorless cement, or fused together. Doublets can be 
made entirely of the stone imitated, only partly of it, 
or containing no part of the gem being imitated. 

In recent years, synthetic gems of good quality have 
been produced in the laboratory. Rubies and sapphires 
have been made by melting aluminum oxide in a flame 
from oxygen and hydrogen gases. They constitute the 
bulk of synthetic stones on the market. Other artificially 
produced gems available include synthetic emerald, 
spinel, and rutile. Freperick Н. PoUGH 


Related Articles in WORLD Book include: 


Agate Coral Mineral (color pictures, 
Alexandrite Corundum Colorful Minerals) 
Amber Diamond Moonstone 
Amethyst Diopside Onyx 

Aquamarine Emerald Opal 

Beryl Garnet Pearl 

Birthstone Intaglio Ruby 

Cameo Jade Sapphire 

Carat Jasper Sardonyx 
Carbuncle Jet Topaz 

Carnelian Jewelry Tourmaline 
Cat’s-eye Lapidary Turquoise 
Chalcedony Lapis Lazuli 


GEMARA. See HEBREW LANGUAGE AND LITERA- 
TURE; TALMUD. 


Gemini, or the Twins, Represents Castor and Pollux. 


GEMINI, JEM ih nye, or THE TWINS, is the third 
sign of the zodiac and a constellation in the Northern 
Hemisphere. Because of the precession of the equinoxes, 
the sign of Gemini is now in the constellation Taurus. 
The two brightest stars are named for the twins Castor 
and Pollux, the children of Leda and Jupiter, in Greek 
mythology. The symbol of Gemini is X. See also Cas- 
TOR AND POLLUX; CONSTELLATION; ZODIAC. 1. M. Levrrr 

GEMMULE. See Sroxax (Life Story). 

GEMSBOK, GEHMZ bahk, or GEMSBUCK, is an 
antelope related to the sable and roan antelopes. Tt lives 
in southwestern Africa, and related species live in 
southwestern Asia. The gemsbok has long, nearly 
straight horns that are sharp at the ends. ‘The horns 
are ribbed at their lower ends and extend backward. 
The body is reddish-gray on top and white underneath. 
'The head, sides, legs, and back of the body are marked 
with black. 

Scientific Classification. The gemsbok belongs to the 
family Bovidae. It is classified as genus Oryx, species 
gazella. VICTOR H, CAHALANE 

See also ANTELOPE. 

GENDARME, zhahn DAHRM, is a French policeman. 
The title is given to French military police, who per- 
form civil duties much like those of the state police in 
America, and to members of French city police forces. 
In wartime, the military police can be called to active 
duty with the French armed forces. The first gendarmes 
were the elite armored cavalrymen who served as body- 
guards to French kings for 450 years before the French 
Revolution. Tuomas E. GRIES 

See also Paris (picture, Paris Policemen). 


GENDER 


GENDER. In English, living things are classed as male 
or female, and things without life as neuter, or sexless. 
In the same way. words are said to belong to the mascu- 
line, the feminine, or the neuter gender. Neuter and gender 
are derived from Latin words meaning neither and kind. 
The word animal may represent either a male or female 
creature, Such words are said to be of common gender. 
These four classifications cover all nouns and pronouns, 
and explain all the English genders. 

English is the only important language in which 
gender is largely determined by the sex of the object for 
which the word stands. Some other languages use gen- 
der in an entirely different way. A French feminine 
hand (la main) opens the feminine door (la porte) of a 
feminine house (la maison). In German, a neuter girl 
(Mádchen) gazes at a masculine moon (Mond) in a fem- 
inine night (Nacht). Several other modern European 
languages have this same system of gender, and so had 
Early English, or Anglo-Saxon. Latin, from which many 
European languages were derived, has a similar use of 
gender. 

Personal Pronouns are the only pronouns that have 
different forms to show gender. ‘These forms are in the 
third person singular—he, his, him, she, her, hers, it, tts. 
The gender of others may be assumed for a particular 
use if one knows that I, me, my, mine, you stand for male 
or female. Zt and its are usually neuter, but not always. 
A young child may be represented by 2 or its, as in, 
“The infant cried for its food.” 

Nouns show the difference between the masculine 
and feminine gender in three ways. 

Some nouns have different forms for the masculine 
and the feminine. Examples are man, woman; boy, girl; 
lad, lass; husband, wife; cock, hen; stallion, mare; gander, 


goose; buck, doe; beau, belle; wizard. witch. 


Many masculine nouns may be made feminine by 
adding the suffixes ess, ine, ina, trix, ne, a or ette. Some- 
times a letter in the masculine is changed or omitted 
when the suffix is added. Examples are actor, actress; 
waiter, waitress; usher, usherette; heir, heiress; duke, duchess; 
prior, prioress; prince, princess; Paul, Pauline; Angelo, 


The Gemsbok of Africa has long horns that are almost straight, 
and an unusual color pattern on its head. 
American Museum of Natural History 


/ 
/ 
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Angela or Angelina; comedian, comedienne; administrator, 
administratrix; Louis, Louisa; sultan, sultana. Many such 
feminine forms are importations from other languages, 
especially from the French language. 

Many words of common gender are made either mas- 
culine or feminine by prefixing a word. Examples are 
billy-goat, nanny-goat; he-bear, she-bear. 

Nouns of Common Gender are followed by mascu- 
line pronouns. “Every member of this group must bring 
his book to the next meeting.” Some speakers feel un- 
easy about using his for a group that includes women. 
But it is incorrect to use their, because every is singular. 

Correct Usage requires the feminine gender when re- 
ferring to any water craft. “The Robert Fulton has dis- 
charged her cargo.” Airplanes are usually also repre- 
sented by feminine pronouns. Names of countries are 
sometimes feminine, although this style is being used 
less and less. “France is rising again to her former emi- 
nence." Insects and small animals are usually neuter. 
“My kitten plays with its tail.” 

Writers sometimes personify qualities or things not 
living and treat them as persons with sex. This is called 
personification. “Famine swept his scythe across the land," 
“Beauty slays us with her dart.” 

Since women have become engaged in many careers, 
feminine forms such as authoress, editress, and poetess 
are disappearing from print. The masculine-gender form 
has become a noun of common gender. CLARIENGIE STRATTON 

СЕМЕ, jeen, is one of the tiny units that determine 
what living things inherit from their parents. Genes are 
located in the nucleus, or innermost part of the cell, and 
are arranged in single file along the threadlike chromo- 
somes (see CELL; CHROMOSOME). There are thousands of 
genes in every cell, each occupying its regular place on 
a certain chromosome. Although chromosomes can be 
seen with a microscope, genes cannot. Scientists de- 
termine their locations and properties by indirect 
methods. 

‘The genes are responsible for all inherited traits. For 
example, the genes that are inherited from the parents 
determine whether a child will have blue or brown eyes 
and whether it will be a boy or a girl. 

Genes produce their effect by influencing chemical 
processes during the growth of the individual. Scien- 
tists do not know the exact chemical nature of the gene, 
but they think the essential ingredient is deoxyribo- 
nucleic acid, abbreviated DNA. James F. Crow 

See also Genetics; HEREDITY; MUTATION. 

GENEALOGY, JEN ee AL oh Jih, is the study of family 
relationships and the pattern they follow back through 
the years. Careful genealogical research may enable a 
person to trace his descent from some of his carlier an- 
cestors, and to draw an accurate family tree. 

Persons undertake the study of genealogy for various 
reasons. Sometimes their reasons are largely sentimental 
or based on curiosity concerning the past or historical 
fact. The legal right to inheritance of property may de- 
velop from genealogical study, as may the right to mem- 
bership in various patriotic societies, A desire to show 
descent from nobility or royalty prompts some persons 
to investigate their family trees. Genealogical study 
may result in valuable or interesting information about 
early manners, customs, and social conditions. In some 
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countries, such as China and Japan, the study of gene. 
alogy is important to religion, because the people of 
those countries revere their ancestors. 

Genealogical research must start at home and must 
progress from recent ancestors to earlier ones. Old family 
records, letters, and documents often establish family 
relationships back through one or two g nerations, and 
sometimes farther. Additional information is sometimes 
obtained from relatives and their family records, 

The next step in genealogical study ıı ually involves 
an investigation of the records of cities and counties 
where ancestors are known to have lived. € ;overnment 
records, such as land grants, sometimes help. Church 


records and records of births, marriages, and deaths 
furnish valuable information. Another v.iluable source 
of information in the United States is the 1790 census, 

Genealogical research is aided by prinied pedigrees 
of families, and by town and county histories. Material 
of this type may be found in public libraries or in li- 


braries such as the Library of Congress in Washington, 
D.C., the Newberry Library in Chicago. the Henry E. 
Huntington Library in San Marino, Calil., and the New 
England Historical and Genealogical Society Library 
in Boston. The services of genealogists arc available at 
a fee as an aid in tracing family lines. 

The Biblical books of Genesis and Leviticus have 
some examples of early genealogical wees. These ac- 


counts indicate the importance of family and tribal 
records among early peoples. Joseon Силкшв Мош 
Sce also BURKE’S PEERAGE. 
GENERAL. Sce RANK IN ARMED SERVICES, 
GENERAL ACCOUNTING OFFICE is an independent 
agency in the legislative branch of the United States 


government. It is often called “the strong right arm of 
Congress." This office audits, or examines. the book- 
keeping of all branches of the government. It is one of 
the world's largest accounting and auditing organiza- 
tions. It provides Congress with annual rc ports. 

The General Accounting Office investigates to see if 
various agencies are using public money efficiently. It 
assists Congress and Congressional committees in all 
matters relating to public funds. It collects for the 
government each year millions of dollars that have been 
spent improperly or illegally. It also settles claims by or 
against the United States. 

The office was established in June, 1921. Its six 
auditors are under the direction of the Comptroller 
General of the United States. Jons C. BOLLENS 

See also COMPTROLLER GENERAL ОЕ THE UNITED 
STATES, 

GENERAL AGREEMENT ON TARIFFS AND TRADE 
(GATT). See Tarırr (The Politics of the Tariff). 

GENERAL ASSEMBLY. See Unrrep NATIONS; AS- 
SEMBLY. Á 

GENERAL BEADLE STATE TEACHERS COLLEGE is 
a state-controlled coeducational college in Madison, 
S. Dak. Courses lead to bachelor’s degrees. It has a 
summer session and an extension division. The school 
was founded in 1881, and took its present name in 1947. 
It has an average enrollment of about 400 students. 

GENERAL DELIVERY. See Posr OFFICE. 

GENERAL EDUCATION BOARD was a foundation 
that aided education in the southern United States. It 
received most of its original $130,000,000 fund from 
John D. Rockefeller. It functioned from 1902 to 1953. 


GENERAL ELECTRIC COMPANY is the largest elec- 
trical-equipment concern in the world, It designs, 
manufactures, and sells almost every kind of device 
connected with the use of electricity. The firm was 
formed in 1892 by a combination of the Thomson- 
Houston Electric Company and the successor of the 
Edison Electric Light Company, which was founded by 
Thomas A, Edison. 

Corporate headquarters of General Electric are in 
Schenectady, N.Y. The company has about 160 main 
manufacturing plants. For sales, assets, and number of 
employees, sce MANUFACTURING (table, 100 Leading 
Manufacturers). 

In Canada, General Electric products are made and 
sold by the Canadian General Electric Company, 
Limited. This company has its main offices in Toronto, 
Ontario, and branch offices in nearly every large city 
nada. 

General Electric products are sold in other parts of 
the world by the International General Electric Com- 
pany. This company has offices in Australia, Cuba, 
Great Britain, India, Indonesia, Mexico, the Philip- 
pines, Portugal, Puerto Rico, South Africa, Spain, 
Turkey, and various countries in South America. 

The company has more than 40 research laboratories. 
It also owns and operates several radio stations. The 
General Electric Company also maintains the television 
station WRGB and the FM station WGFM in Schenec- 
tady. ROBERT D. PATTON 

GENERAL FEDERATION OF WOMEN'S CLUBS. See 
WOMEN’S CLUBS, GENERAL FEDERATION OF. 

GENERAL FOODS CORPORATION. See Foop 
(table, 25 Largest Food-Processing Companies). 

GENERAL GRANT NATIONAL PARK. Sce Kincs 
Canyon NATIONAL PARK. 

GENERAL MOTORS CORPORATION is one of the 
largest manufacturing concerns, and the largest pro- 
ducer of automobiles, in the world. The corporation 
was formed in Delaware in 1916 to take the place of the 
General Motors Company of New Jersey. The General 
Motors Corporation has about 100 manufacturing 
plants in the United States, and has sales offices in most 
important cities. It operates branch plants in Australia, 
Canada, Germany, Great Britain, and other countries, 
For assets and number of employees, see MANUFACTUR- 
Ic (table, тоо Leading Manufacturers). 

Passenger automobiles, trucks, cabs, and buses are 
manufactured by General Motors plants. Its trade 
names include those of Buick, Cadillac, Oldsmobile, 
Pontiac, and Chevrolet. Automobile parts made by the 
corporation include bodies, spark plugs, oil filters, air 
cleaners, speedometers, hydraulic shock absorbers, 
ignition and starting systems, batteries, ball bearings, 
heaters and radiators, steering wheels, and roller bear- 
ings. 

Products made by General Motors outside the auto- 
mobile field include oil burners and furnaces, refrigera- 
tors, freezers, air-conditioning equipment, diesel 
locomotives, power plants for trains, and airplane, 
gasoline, and diesel engines. 

General Motors research and experimental centers 
are situated in Detroit and Milford, Mich., and Phoe- 
nix, Ariz, In 1956, General Motors opened a giant tech- 
nical center at Warren, Mich. It ranks as one of the 
world’s greatest research institutions. 


GENERAL STAFF 


In 1948, General Motors pioneered in labor relations 
with a contract tying wages to the cost of living and pro- 
viding annual increases to correspond with increased 
productivity. Other companies have since made similar 
agreements. FRANKLIN М, RECK and MARY К. ZIMMER 

See also Curtice, HARLOW H.; Durant, WILLIAM 
C.; KETTERING, CHARLES F.; KNUDSEN, WILLIAM S.; 
WILSON, CHARLES ERWIN. 

GENERAL SEMANTICS. Scc Semantics. 

GENERAL SERVICES ADMINISTRATION (GSA) is 
an independent agency of the United States govern- 
ment. It was set up in 1049 as a central organization 
for such housekeeping activities as supply, records 
management, and public buildings operations. It 
determines the supply needs of many federal agencies 
and buys personal property for them. It sets up stand- 
ards and tests, and inspects purchases. It promotes the 
use and disposal of excess government-owned personal 
property. The GSA maintains centers for the distribu- 
tion of supplies, equipment, and materials to govern- 
ment offices. 

The administration helps agencies develop programs 
for retaining frequently used records, and for storing or 
disposing of unused records. The National Archives, a 
part of the GSA, receives materials of historical im- 
portance. The Federal Register Division, also part of 
the agency, publishes the Federal Register. This publica- 
tion records actions of the President and federal agencies 
that affect private individuals. It also gives considerable 
information on governmental organizations and their 
practices. 

Buildings leased or owned by the government also 
come under the supervision of the GSA. It assigns space 
in buildings controlled by the government. It disposes 
of real property not needed by federal agencies. It also 
has the responsibility of obtaining a stockpile of strategic 
materials essential in emergencies. Jons С. BOLLENS 

GENERAL SHERMAN TREE, largest of the giant 
sequoias, stands in Sequoia National Park, California. 
'The tree is approximately 272 feet high, with a circum- 
ference of 101.6 feet. It is about 3,500 years old, and is 
one of the oldest living things. James Wolverton dis- 
covered the tree on Aug. 7, 1879, and named it for 
General William T. Sherman. James J. CULLINANE 

See also SEQUOIA; SEQUOIA NATIONAL PARK. 

GENERAL STAFF is a group of officers who advise the 
officer in command of any large military headquarters. 
'The United States Secretary of the Army is assisted by 
the Army General Staff. Officers selected from the 
Regular Army, the National Guard, and the Army Re- 
serves make up this staff. 

The Army General Staff includes the Chief of Staff, 
the Vice Chief of Staff, and a secretary, as well as the 
Comptroller of the Army and Deputy Chiefs of Staff for 
Military Operations, for Personnel, and for Logistics. 
The Assistant Chiefs of Staff for Intelligence and for 
Reserve Components also belong to the group. It has 
a Committee on National Guard and Army Reserve 
Policy. 

General staffs supervise army areas and major com- 
mand elements. The headquarters of various army 
divisions have general-staff groups commonly called 
the General Staff. ELBRIDGE CoLBY 
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GENERALIZATION, ;zz ur ul ih QAY shun, is an 
intelligent guess based on a number of known cases. 
When a doctor tells a patient with pneumonia that 
sulfa will probably help him because sulfa has helped 
most pneumonia patients, the doctor is generalizing, 

We use the experience of others as well as our own 
to test generalizations. A child in the United States 
could quite logically generalize that all cats have tails, 
on the basis of his own experience. He may learn from 
reading that this generalization is false, because Manx 
cats have no tails, 

A generalization based on too few examples is called 
a hasty generalization. For example, a person who has 
been bitten by a dog may say that all dogs bite. To 
generalize on the basis of a few cases is often a danger- 
ous practice. 

A biased generalization is based on a special class of 
cases. If we discover that most workers in the auto- 
mobile industry have cars, we cannot infer that workers 
in the textile industry will also have cars, 

A representative sample consists of a set of cases which 
fairly represents all the known cases. A generalization 
based on a representative sample is more likely to be 
reliable. To select a representative sample, we need to 
be sure that we have not selected a biased sample based 
on special cases, In the sample, all the members must be 
distributed in the same proportion as in the general 
population, and all varieties that occur in the general 
population must be represented. Lous O. Kartsorr 

See also INDUCTIVE METHOD; Locic; TATISTICS, 

GENERATION is a term used to mean any stage 
necessary to continue the survival of a species. This 
means that one rank in natural descent must be followed 
by another. For example, parents represent one genera- 
tion, children, the next. Each generation of man is 
considered to be about 25 years. Generation may also 
mean one stage in the life cycle of an individual, if the 
Stages are markedly different. See also ALTERNATION OF 
GENERATIONS; PLANT (How Plants Reproduce); REPRO- 
DUCTION. CLAIR L. WORLEY 

GENERATOR. See ELECTRIC GENERATOR. 

GENESEE RIVER, JEN uh see, Starts in northern 
Pennsylvania and follows a northward course for 144 
miles through New York, It empties into Lake Ontario 
seven miles north of Rochester. For location, see New 
York (color map). The boats that travel along the New 
York State Barge Canal cross the river at Rochester. Just 
before it reaches the broad Lake Ontario plain at Mount 
Morris, N.Y., the Genesee rushes through a deep gorge. 
The area in which this gorge lies is included in Letch- 
worth Park, a New York state park. The Indian word 
Genesee means beautiful valley. WILLIAM E. Youna 

GENESIS, JEN uh sis, is the first book of the Bible. 
Its name comes from a Greek word meaning birth or 
beginning. The first part of Genesis describes God's 
creation of the world, and relates the stories of Adam 
and Eve in the Garden of Eden and of Cain and Abel. 
It then tells of the Deluge, or great flood, from which 
only Noah and his family escaped (see Deluge). 

Most of the book (chapters 12 to 36) describes the 
lives of the three patriarchs, or fathers, of the Jewish 
people—Abraham, Isaac, and Jacob (see PATRIARCH). 
‘The last section (chapters 37 io 50) tells the story of 
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Joseph, Jacob’s son, who was sold into slavery by his 
brothers and later rose to become a government official 
in Egypt. 

People admire the book of Genesis for its religious 
and ethical ideas and its great literary quality. The 
Russian novelist Leo Tolstoy called th: Joseph story, 
“the most perfect narrative ever written ROBERT бок 

There is a biography in WorLD Book {or cach person 
mentioned in this article. See also Pex VTEUCH, 

GENET, zhuh NEH, EDMOND CHARLES EDOUARD 
(1763-1834), created the first international crisis for the 
United States. He was sent to the Unit d States as min- 
ister from France in 1792, during the l'rench Revolu- 
tion. Americans called him 
"Citizen Genét,” and wel- 
comed him as the repre- 
sentative of a people fight- 
ing for liberty. France was 
very popular in America at 
that time because it had 
aided the colonists during 
the Revolutionary War in 
America. 

But Genét quickly stirred 
up trouble. His mission was 
to persuade the United 
States, as an ally of France, 
to declare war against 
Great Britain. He also 
wanted to raise an army in America to he lp get Louisi- 
ana back from Spain. President George \Vashington 


Albany Inst. of Hist, and Art 


Edmond Genét 


had declared the United States neutral in the European 
quarrels, but Genét proceeded to arm ships and raise 
recruits in American ports. These acts wer à violation 


of American neutrality. His actions forced Washington 
in 1794 to ask France to recall him. 

Genét was ordered to return to France lor trial, but 
Washington saved him from having to return. He settled 
in New York and became a United States citizen. He 
first married the daughter of Governor Ge: изе Clinton 
of New York, and later the daughter of Postmaster Gen- 
eral Samuel Osgood (1 748-1813). ANDRÉ MAUROIS 

GENETIC DRIFT. Scc Wricut, SEWALL. 

GENETICS, juh NET icks, is the science of inheritance. 
It deals with the ways in which living things are like 
their parents, and the ways in which they are different. 
The study of genetics provides the scientific basis for 
animal and plant breeding. к 

Gregor Johann Mendel, an Austrian monk, dis- 
covered the rules of inheritance in the 1860's. Mendel 
performed controlled experiments on garden peas. He 
found that inherited characters are carried by tiny 
particles, now called genes. But scientists did not appre- 
ciate the importance of Mendcl's work until 1900. In 
the 1910's, Thomas Hunt Morgan and his students at 
Columbia University studied the fruit fly, Drosophila 
melanogaster. They found that genes are arranged a 
single file along the chromosomes. the threadlike bodies 
in the nuclei of cells. Chromosomes can be seen through 
a microscope, but genes cannot, Geneticists have lo- 
cated several hundred genes at specific places on fruit- 
fly chromosomes. These genes affect eye color, wing 
shape, number of hairs, and other traits. Each animal 
or plant receives half its genes from the father and half 
from the mother, $ 


The most important applications of genetics have 
been in agriculture. By using breeding methods based 
on known genetic principles, plant breeders have pro- 
duced improved strains that have high yields and are 
resistant to diseases. The seedless watermelon is an 
example of an improved variety produced through the 
use of genetic knowledge. High-yielding hybrid corn 
ranks as one of the most important accomplishments of 
genetics (see Corn [Hybrid Согп]). Genetics is also 
important in medicine, because many diseases are 
inherited 

Gencticists have found that the rules of heredity dis- 
covered by Mendel apply to the simplest forms of life, 
the bacteria and viruses. Because these organisms are 
so simple, scientists find them easy to use in experi- 
menis. Many advances in genetics have come from 
experiments on these organisms. 


James F. Crow 


Related Articles in Wonrp Book include: 


Breeding Gene Mendel, Gregor Johann 
Chromosome Heredity Morgan, Thomas H. 
Eugenics Inbreeding 


GENEVA, or GENEVE (pop. 155,300; met. area, 
178,900), is the capital of the Geneva Canton in 
Switzerland, The city lies at the western end of Lake 
Geneva, at the outlet of the Rhóne River. The river 
divides Geneva into two sections. Bridges link the two 
sections of the city. For location, see SWITZERLAND 
(color map). 

Geneva is one of the world's most famous interna- 
tional cities. Switzerland’s neutrality prevents the 
country from participating in political and military 
alliances, but provides an impartial meeting-ground for 
other countries. Many world organizations have head- 
quariers in Geneva. The United Nations has its Euro- 
pean headquarters and several service divisions in the 
city. These divisions include the Economic Commission 
of Europe, the European Organization for Nuclear 
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Research, and the Commissions on Narcotic Drugs, 
‘Traffic in Opium, and Human Rights. 

The city also serves as headquarters of the Inter- 
national Red Gross, the International Labor Organiza- 
tion, the International Refugee Organization, and the 
World Health Organization. The League of Nations 
had its headquarters in Geneva until 1946. The 
League’s Palace of Nations still stands, and is used for 
offices, committees, and congresses. France, Great 
Britain, Russia, and the United States held a Big 
Four Conference in Geneva in 1955. 

Geneva also serves as a theological and cultural 
center. It was the home of John Calvin (after 1536). 
Calvin founded the Collège de Genève in 1559. Schol- 
ars from many countries study at the University of 
Geneva. The city’s buildings include the Romanesque 
Cathedral of Saint Peter, the Town Hall, and museums 
of antiquity, fine arts, and natural history. One of its 
most famous landmarks is a monument to the Reforma- 
tion. 

The city has long been a producer of fine jewelry, 
clocks, and watches. ‘The Swiss watchmaking industry 
began in Geneva in the 1500’s. Geneva also produces a 
wide range of aromatic substances and scent bases used 
in the perfume and soap industries. 

Geneva was part of the Roman Empire until about 
A.D. 440, when the Burgundians gained control. It was 
incorporated into the Holy Roman Empire in the 
1000's. In the 1500's, Geneva gained fame as the scat 
of the Reformation under John Calvin, which helped 
establish Protestantism in Europe. The city came under 
control of the French during the Napoleonic Wars, and 
became part of the Swiss Confederacy after the Congress 
of Vienna in 1815. 

See also CALVIN, JOHN. 


FRANKLIN C. ERICKSON 


The Towering Stream of Water from Geneva's Famous Fountain Jet d'Eau, Center, Can Be Seen for Miles. 


Editions G. Jaeger from Conzett & Huber 
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GENEVA, LAKE. Sce LAKE GENEVA. 

GENEVA ARBITRATION. Sce ALABAMA (ship); 
WASHINGTON, TREATY OF. 

GENEVA COLLEGE is a coeducational liberal arts 
college at Beaver Falls, Pa. Degrees in education, music, 
business administration, and industrial engineering are 
also offered. Geneva is the only college controlled by the 
Reformed Presbyterian Church, It was founded in 1848 
by John Black Johnston. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). 

GENEVA CONVENTIONS provide for the humane 
treatment of prisoners and wounded men in wartime, 
The first Geneva Convention, or T! reaty, was signed in 
1864. Its terms were accepted by all European coun- 
tries, by the United States, and by some of the countries 
of Asia and South America. Agreements in 1906, 1929, 
and 1949 added new provisions. 

The Geneva Conventions include such provisions as 
the treatment and care of wounded and sick servicemen 
in the field, wounded, sick, and shipwrecked members 
of the armed forces at sea; the treatment of prisoners of 
war; and the protection of civilian populations in time 
of war, such groups as members of militias and 
volunteer corps. Methods are provided to identify the 
dead and wounded, and to send information to their 
families. ‘The protection of hospitals and medical 
transports, their proper marking with a red cross, and 
numerous other provisions and laws for the conduct of 
parties at war are also set forth in the Geneva con- 
ventions. 

See also PRISONER or Wan; Rep Cross. 
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Lands Conquered by Genghis Khan (Shown in White) Marked Him as One of History's Greatest Military Leaders. 


GENGHIS, or JENGHIS, KHAN (1167-1227), started 
as the chief of a small Mongol tribe, and became the 
founder of a vast empire and one of the greatest con- 
querors in history. Before his death, he claimed wide 
territories in the East, including China. He invaded 
what is now Iran, northwest India, and pari of Russia. 


Genghis Khan and his armies swept across northern Asia in the 
early 1200's and invaded Bulgaria in southeast Europe in 1223. 


Historical Pictures 


His real name was Temujin, meaning iron smith. When 
he was 13 years old, he succeeded his father as chief and 
began to extend his power over neighboring tribes. He 
was proclaimed Great Khan after he defeated two of the 
many politically influential Mongolian clan-confeder- 
acies of his time. In 1206, he took the title of Genghis 
Khan. He united all Mongolian tribes and established 
hisempire in the area of the steppes (central Asian plains), 
where he organized the wandering inhabitants into a 
rigid military system. He also incorporated into this 
system non-Mongol Altaic peoples like the Kirghiz (see 
Kircuiz). For these steppe people, Genghis Khan 
established the Yassa, the first Mongolian code of laws. 

Other Conquests. After he had accomplished this 
organization, Genghis Khan planned the conquest of 
the entire world. He claimed that he was commanded 
by the “eternal blue sky,” the highest supernatural 
power the old Mongolian religion recognized. 

Between 1205, and 1209, Genghis Khan conquered 
the Hsi Hsia empire, now the Chinese province of Kansu 
and the Ordos region. Between 1211 and 1215, he at- 
tacked the Chin empire in North China. He conquered 
Peking in 1215. In 1218, Genghis Khan's forces crushed 
the empire of the Kara Kitai. 

This conquest brought Mongolian power to the fron- 
tier of the Moslem state of Khorezm, which Genghis 
Khan attacked and destroyed. In 1220 and 1221, 
Genghis Khan took and totally destroyed Bukhara, 
Samarkand, and Gurgan, then the centers of Moslem- 
Persian culture. He then sent his generals with two 
smaller armies to south Russia, where they defeated the 
Kumans empire. They also defeated the army of a 
Russian princess in 1223. 

Afier his death, Genghis Khan was buried in the 
Burkhan Khaldun Mountains. The actual site of the 
grave is unknown, although a tomb in the Urdus region 
of Inner Mongolia is worshiped. Each of Genghis Khan’s 
four sons received a part of the Mongolian Empire 
under the condition that they would recognize the 
authority of the Great Khan. His grandson was the 
Kublai Khan of Marco Polo’s Travels (see KUBLAI 
Kran). Franz MICHAEL 

See also Moncor Empire (Early Empire). 


Genoa's Most Famous Son, 
Christopher Columbus, was born 
in the carefully preserved brick 
building, right. The fortressed 
towers were built in 1155 as 
part of a great wall that was 
used to defend the city. 


GENOA 


GENII, JEE nih eye, were protective gods worshiped 
by the ancient Romans. The Romans believed that 
every person had one gente who protected and guided 
him. The word genie is often used in English for jinni, the 
Arabic name for a kind of demon. These jinn, or genii, 
were important in the Islamic religion. The Arabian 
Nights contains many stories about them, 

Moslems believed that the jinn were intelligent airy 
or fiery bodies. They were invisible, but could appear 
under various forms, both human and animal. They 
were capable of carrying out heavy labors, According to 
Arabian mythology, the jinn were created out of smoke- 
less flame, and mankind and the angels were created of 
clay and light. There were both good and bad jinn. In 
the Arabian Nights and in fables of the Near East, the 
good jinn helped mankind. A good jinni helped Aladdin 
when he rubbed his magic lamp. The evil jinn enjoyed 
playing tricks on people. I. J. Gere 

See also ARABIAN NIGHTS. 

GÉNISSIAT, ZHAY NEE SY AH, DAM stands on the 
Rhéne River at the foot of the Jura Mountains in 
France. It is 345 feet high and has a volume of 875,000 
cubic yards. The dam and the hydroelectric plant there 
were completed in 1949. See also Dam. 

GENITIVE CASE. See Сазе. 

GENIUS, in psychology, is a person with an І.О, of 
140 or over, See INTELLIGENCE QUOTIENT, 

GENNESARET. Sce Sra or GALILEE. 

GENOA, JEN oh uh, or GENOVA (pop. 727,000), 
was the birthplace of Christopher Columbus. It is the 
largest port in Italy, and the country’s fifth largest city. 
Genoa lies in northern Italy, at the southern end of a 
passageway that divides the Apennine Mountains from 
the Alps. For location, see ITALY (color map). 

Genoa, on the gulf that bears its name, provides the 
chief outlet to the western Mediterranean Sea for the 
products of the rich Po Valley and the industrial centers 
of Milan and Turin. It ranks second in size only to 
Marseille among Mediterranean ports. Genoa has a 
natural harbor, but heavy traffic has made it neces- 
sary to enlarge the port by the building of jetties (see 


Griff Davis, Black Star 


GENOA, GULF OF 


Jerry). Chief imports include coal, oil, iron ore, cot- 
tons, and cereals for the northern industrial cities, Ex- 
ports include silk and cotton goods, olive oil, wine, and 
other products. Industries include shipbuilding, iron 
and steel refining, food canning, and tanning. Genoa 
produces about a fourth of Italy’s soap. 

The city has many splendid palaces, including the 
municipal palace built in 1564. Among its famous 
churches are the cathedral of San Lorenzo, consecrated 
in 1118, and the medieval church of San Donato. 
Genoa has fine schools. The University of Genoa was 
founded in 1623. The city also has several philan- 
thropic institutions, a notable library, and an Academy 
of Fine Arts. San Carlo Theater is one of the largest 
in Italy. The famed monument of Columbus, sculp- 
tured by Michele Canzio, stands in Piazza Acquaverde. 

Genoa was a famous seaport under Roman rule in 
the 200's n.c. After the breakup of the empire of Charle- 
magne in A.D. 843, Genoa became a republic, presided 
over by doges (see Dock). From 1119 to 1284, Genoa 
warred with Pisa and was finally victorious. The 1200's 
marked the beginning of a series of wars with Venice 
for control of commerce in the East. Meanwhile, civil 
strife in the republic led to government reforms, Peace 
was restored in 1528 and lasted through the 1700's, The 
government became a strict aristocracy. Little by little, 
Genoa lost all its foreign possessions. Corsica, the last 
of these, was ceded to France in 1768. The French took 
Genoa in 1800, after the Battle of Marengo, and an- 
nexed the city to the French empire in 1805. In 1815, 
Genoa fell under the rule of the kingdom of Sardinia, 
which became part of united Italy in 1861, 

British planes and ships bombed and shelled Genoa 
during World War II. In the late 1950's, the Genoese 
built an airfield that extends over the sea, because the 
city lies on hill and mountain slopes. Until that time, 
Genoa was the only large European city without an 
airport. BENJAMIN WEBB WHEELER 

GENOA, GULF OF. See GULF or GENOA. 

GENOA CONFERENCE was a meeting of representa- 
tives of European nations at Genoa, Italy, in April and 
May, 1922. It was promoted by David Lloyd George, 
Prime Minister of Great Britain, who hoped it would 
lead to economic stability and a war-debt settlement. 

The main subjects discussed at the conference were 
German reparations and the debts of the Soviet Union. 


committed by organized groups, usually governments, 
rather than by individuals, The word genocide comes 
from the Greek word genos, which means race or tribe 
and the Latin -cide, meaning killing. А 

Throughout history there have been persecutions and 
atrocities which can be described as cases of genocide, 
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The Russian pogroms, or persecutions of the Jews, durin 
the late 1800's, and the Turkish persecutions of 
Armenians during World War I, ar examples of geno. 
cide. During World War IT, the Germans killed nearly 
six million European Jews. 

The United Nations drew up an international con. 
vention in 1948 which made gen. ide a crime, The 
United States has not ratified the Genocide Convention, 
Some persons oppose subjecting citizens of the United 
States to any international crimina! | iw. Others believe 
that the convention will promote the development of 
international law to prevent atroci: TELFORD TAYLOR 

See also NUREMBERG TRIALS; War CRIME. 

GENRE, ZHAHN r, PAINTING is « kind of painting 
that shows subjects from daily life. M iny genre pictures 
tell a story. Flemish masters of the 500's excelled in 
genre. See also PaiNTING (Everyday Life). 

GENSERIC, GEHN suh rick, or GAISERIC (395-477). 
was a powerful king of the Vandals (see VANDAL). He 
conquered all Africa west of Carthage in A.D. 429. 
Finally he seized Carthage and made it the capital of 


his possessions. He also placed a powerful fleet of ships 
in the harbor. Then he captured parts ol Sicily, Sardinia, 
and Corsica. In 455, he plundered Rome at the sugges- 
tion of Eudoxía, the widow of Valentinian III (see 


VALENTINIAN). Eudoxia was eager fo revenge against 


Maximus, who had murdered her hi band to become 
emperor. After two weeks in Rome. (ienseric left the 
city with his soldiers, carrying off Eudoxia and her two 
daughters, Ro ит GEHLMANN BONE 
GENT. See GHENT. " 
GENTIAN, JEN shun, is а group of beautiful wild 
and cultivated plants that includes about 600 species. 
The flowers are often blue, but may be yellow, white, 
or red. Gentians grow throughout the world except in 
Africa. About 20 species thrive in the United States. 


The fringed gentian is the best-known species in North 
America. Its bright blue, open, bell-shaped flowers ap- 
pear early in fall. Each stem bears a single flower. The 
plants grow from 1 to 3 feet tall and have long, pointed 
leaves. It is this flower that inspired William Cullen 
Bryant’s poem, “To the Fringed Gentian." 

The flowers of many gentians never open. These are 
called closed, or bottle, gentians. 'The common closed 
gentian of the eastern United States has clusters of blue 
flowers from August to October. 

A large yellow gentian grows in the Al ps and Pyrenees 
mountains at elevations of from 3,000 to 6,000 feet. The 
plants are about six feet tall and bear clusters of open 
yellow flowers, The yellowish-brown bitter root of these 
gentians is used as bitters and as a medicine. 

Scientific Classification. Gentians belong to the gentian 
family, Gentianaceae. The fringed gentian is genus os 
tiana, species crinita; the closed gentian is G. andrewstt; ап 
the yellow gentian is С. lutea. ROBERT W. HOSHAW 

GENTILE, JEN tile, in ancient times, referred to the 
people of all nations other than the Jews. Throughout 
the Bible, the term Gentile designates any non-Jews. 
Today, the word is sometimes used to mean Christian. In 
the historical sense, however, this is not a correct Us 
The earliest Christians were Jews, and not until Saint 
Paul began his zealous missionary work did Gentiles 
begin to come into the Christian church in large num- 
bers. Both Mormons and Moslems consider all persons 
not of their faith to be Gentiles. WirriAM Е. ROSENBLUM 


GENTLEMAN BOSS. See ARTHUR, CHESTER ALAN, 

GENTLEMAN'S AGREEMENT. In the :890's, many 
persons feared that workers coming to the United States 
from Japan would take all the jobs and put them out of 
work, They wanted Congress to pass a law preventing 
further immigration. Japan protested, and made the 
gentleman's agreement of 1907 instead. Japan promised to 
halt un sted emigration to the United States. In 
return, President Theodore Roosevelt promised to dis- 
courage any law limiting Japanese immigration. Since 
then, the term has been applied to any measure agreed 
upon by a class or group of people, but not made into 
law, that affects the welfare of another group. See also 
ORIENTAL EXCLUSION Acts. 

GENUS, JEE nus, is a group of closely related animals 
or plants. It consists of a number of species of animals 
or plants which differ from one another in only slight 
characteristics. All species of roses, for example, are 
grouped in the genus Rosa. A group of genera forms a 
family. See also CLASSIFICATION. WiLLIAM C. BEAVER 

GEOCHEMISTRY is the science that investigates prob- 
lems such as how the chemical elements are distributed 
throughout the earth, and how they came to be there. 
Geochemists also study how the elements move through 
minerals, rocks, soil, water, and air. 


ROBERT RiENOW 


Geochemists base their classification of the elements 
on the theory that the earth was formed from a cooling 
mass of hot gases (see Ear [How the Earth Began)). 
Several liquid layers formed as the mass cooled. The 
central layer of molten metal contained the siderophil 


elements (iron, nickel, cobalt, and others). The lithophil 
elements (aluminum, silicon, and magnesium) were con- 
centraied in molten silicates. The chalcophil elements 
(sulfur and zinc) were concentrated in molten iron sul- 
fide, the atmosphil elements (oxygen, nitrogen, and carbon) 
in the atmosphere, and the biophil elements (carbon, nitro- 
gen, oxygen, and phosphorus) in living matter. The 
study of isotopes has helped geochemists determine the 
age of the earth and the history of meteors (see ІЅОТОРЕ). 

Geochemistry developed mainly in the 1900's, al- 
though it was named in 1838 by the Swiss chemist, 
Christian F. Schoenbein. Schoenbein discovered ozone, 
a form of oxygen (see Ozone). The greatest figure in the 
history of geochemistry was V. M. Goldschmidt of 
Norway. He applied X-ray analysis of crystal structures 
to explain geochemical problems in terms of the sizes 
and electrical charges of the atoms. WALTER J. MOORE 

See ELEMENT, CHEMICAL; MINERAL; PROSPECTING. 

GEOCHRONOLOGY. Sec Акснлкогосу (Absolute 
Chronology). 

GEODE, JEE ode, is a hollow, stonelike formation 
often lined with crystals. Geodes are found in many 
parts of the world. They usually average from 2 to 6 
inches in diameter. One type, found in Uruguay, is 
called hydrolite, or water stone. It contains quartz crystals 
left when water that had silica in solution evaporated. 

GEODESY, jee AHD ee sih, is the science that deals 
with the shape, size, and curvature of the earth. The 
word geodesy means earth-measurement. Geodesy is the 
branch of surveying that tells how to measure great dis- 
tances and locate points on the earth’s surface. When- 
ever a survey extends over a large area, a method known 
as triangulation is used. This is based on the principle in 
trigonometry that if at least one side and two angles of a 
triangle are known, the other two sides and the third 
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angle can be computed. See also Coasr AND GEODETIC 
Survey; SURVEYING; THEODOLITE. HERMAN J. SHEA 

GEODETIC CENTER OF NORTH AMERICA is lo- 
cated at the Meades Ranch Triangulation Station in 
Osborne County, Kansas. It serves as the point of 
origin for all governmental mapping in the United 
States (except Hawaii), Canada, and Mexico. The U.S. 
Coast and Geodetic Survey arbitrarily chose Meades 
Ranch as the geodetic center of the United States in 
1901. This point was just one of many established in 
surveying the United States, and was chosen because of 
its central location, Meades Ranch became the geodetic 
center of North America in 1913, after Canada and 
Mexico adopted it as the data point for their surveys. 

GEODETIC SURVEY. See Coast AND GEODETIC SUR- 
VEY. 

GEODUCK. See Gorpuck. 

GEOFFREY, COUNT OF ANJOU. See PLANTAGENET. 

GEOFFREY OF MONMOUTH (: 1002-1154?) was a 
Welsh historian. Most of the legends of King Arthur 
and the Knights of the Round Table, and many other 
stories, came from Geoffrey’s Historia Regum Britanniae 
(History of the Kings of Britain). See ROUND TABLE. 

His work is said to be chiefly translations of ancient 
Breton manuscripts, and is mainly a mythical history of 
British kings from the days of the legendary hero 
Brutus, the Trojan, to А.р. 688, Geoffrey was born in 
Monmouth. He may have been a monk, Francis J. Bowman 

GEOGRAPHIC CENTER OF NORTH AMERICA is 
near the center of Pierce County, North Dakota, just 
southwest of Rugby. A stone cairn marks the exact spot. 
The U.S. Geological Survey defines the geographic cen- 
ter of an area as “that point on which the surface of the 
area would balance if it were a plane of uniform thick- 
ness.” For location, see Nortu Dakora (color map). 

GEOGRAPHIC CENTER OF THE UNITED STATES is 
located in South Dakota. It lies about 17 miles west of 
Castle Rock in Butte County. Before Alaska became 
a state in 1959, the geographic center was located in 
Smith County, Kansas, With the admission of Alaska 
in January, 1959, it moved to Butte County, South 
Dakota. When Hawaii became a state later in 1959, 
the geographic center shifted 6 miles west-southwest. 
For location, see Ѕоотн Daxora (color map). 

GEOGRAPHIC NAMES, BOARD ON, a federal 
agency of the United States, decides on standard names 
for geographic places throughout the world. These 
names become standard for all federal publications. 
Members of the board come from each executive de- 
partment of the government and from several other 
agencies. The Secretary of the Interior approves all de- 
cisions. Congress created the board in 1947. Jonn С. Boruews 

GEOGRAPHIC SOCIETY, NATIONAL. Sce NATIONAL 
GEOGRAPHIC SOCIETY. 

GEOGRAPHIC SOCIETY, ROYAL. Sce RovaL GEO- 
GRAPHIC SOCIETY. 

GEOGRAPHOS, jee AHG ruh fohs, is an asteroid, or 
young planet, that was discovered on Aug. 31, 1951, by 
astronomers at Mount Wilson and Palomar observa- 
torjes in California. It is one of several asteroids whose 
orbits swing inside that of Earth. Its orbital plane is 
inclined 13° to Earth’s and astronomers believe that 
its year is 17 months long. See also ASTEROID; ORBIT. 
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Eskimos’ Way of Life, in- 
cluding their hunting, fishing, 
living, and other habits, is 
studied along with the customs 
and characteristics of other 
peoples in human geography. 


Pan American World Airways 
А zs 


Weather Balloons gather 
data on winds, temperatures, 
and other atmospheric condi- 
lions for use by specialists in 
meteorology and climatology, 
two of geography's many 
branches of scientific study. 


Transportation Routes, in- 
cluding canals and other man- 
made and natural waterways, 
form an important subject of 
study in economic geography, 


Distribution of Animals 
throughout the world is studied 
in animal geography. Llamas, 
found only in South America, 
are used there as pack animals, 


Branson de Cou 


GEOGRAPHY is the field of knowledge that studies 
the earth as man’s home. Geographers are interested in 
where people, plants, and animals live, and where rivers, 
lakes, mountains, cities, and other natural and man- 
made geographic features are found. They study why 
these features are there, and how they are interrelated. 
‘The word geography comes from the Greek word geogra- 
phia, which means earth description. 

Geography depends greatly upon other fields of 
knowledge for basic information, particularly in some 
of its specialized branches. It takes material from chem- 
istry, geology, mathematics, physics, astronomy, an- 
thropology, and biology, and relates it to the study of 
man and his environment. 

Geographers use a variety of techniques, such as 
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travel, reading, and the study of statistics. Maps serve 
as the geographer’s most important tool and method 
of expression. Experts in geography increase their own 
knowledge by studying maps. They also add to man’s 
storehouse of geographic knowledge by bringing maps 
up to date with their own specialized research. 

Because a knowledge of geography is helpful to peo- 
ple in everyday life, the learning of various aspects 0 
geography begins in kindergarten and continues 
through high school and college. Basic goals of the 
study of geography include an appreciation and under- 
standing of direction, the ability to read maps, an un- 
derstanding of space relationships, and knowledge of 
weather and climate. 

Men have always needed and used geographic knowl- 


Distribution of Resources 
and the principles that govern 
their manufacture into finished 
Products is an important area 
of geography studied particu- 
larly by economic geographers. 


Location of Places, and the 
advantages. апд disadvan- 
tages of their location, is studied 
German Tour ^ by geographers. Osaka, 

i Japan, lies near, the eastern 
entrance to the Inland. Sea. Its 
Position on many trade routes 
has helped it develop. 


б Political Geography deals 
5 With the political activities of 

ка man. It studies the systems men 
B use for the production of raw 
° materials and goods, such as 
5 this free-enterprise rubber 
D plantation in the jungles of Asia. 
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Australian Aborigines hunt 
crocodiles for ‘meat. They ‘re- 
gard the tail of the crocodile as 

e арайісиаг delicacy. The study 
Ф of man and the way his en- 
o vironment ‘shapes his- life is 
2 known as anthropogeography. 


Arabian American Oil Co. 


Historical Geography 
specializes in a study of past 
geography and on geographic 
changes through time, The 
gradual replacement of camel 
caravans by streamlined trains 
in Saudi Arabia has depended 
on many conditions, which his- 
_ torical geographers study. 


Economic Geographers 
give special attention to the 
location of mineral deposits. 
They also study the reasons 
why men mine minerals in some 
regions and do not in others. 


Edlay, Pix 


Federal Information Department, Southern Rhodesia 


graphic knowledge probably did not extend much 
beyond the distance he could travel in one day. 

We cannot be satisfied today with knowing the geog- 
raphy of only the area immediately surrounding our 
homes. It is not even enough for modern men to know 
about the lands and seas nearest them, as it was for men 
in the days of the Roman Empire. To satisfy our needs, 
we must know something about the geography of the 


edge, Prehistoric peoples had to find caves to live in and 
a regular supply of water. They also had to live near a 
place where they could hunt wild animals. They knew 
the location of animal trails and of the trails followed by 
their enemies. They adjusted their daily work to the 
weather, and the gathering of wild seeds and fruits to 
the seasons. They used charred sticks or colored clay to 
draw primitive maps of their surroundings on the walls 
of caves and on the dried skins of animals. whole earth. 

In time, men learned to raise crops and to domesti- The Main Ideas of Geography 
cate animals. These activities forced men to pay more 
attention to climate and to the location of pastures. 
They searched for soils in which crops would grow well, 
and they trained animals to carry them and their bur- 
dens from place to place. But early man’s area of geo- 


The study of geography includes four main lines of 
inquiry. These are: (1) the location of features, places, 
and people; (2) what various parts of the world are like 
and how they differ from each other; (3) how the various 
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geographic features came to be where they are; and (4) 
the space relations of different features and areas to one 
another. 

Location. One of the chief tasks of geography is to 
tell where places are and to interpret the advantages 
and disadvantages of their locations. As men began to 
move beyond their immediate homes, they needed to 
measure distances and to record these measurements. 
Early men drew crude maps to show distance and direc- 
tion. When the great age of exploration began during 
the 1400s, map makers were more than ever needed to 
record the discoveries of new continents and oceans. 

A map not only shows where a place is located, but 
also gives its position with respect to other places. For 
example, a map may show information about nearby 
mountains, lakes, or cities. See Map. 

What Places Are Like. Most persons are not satisfied 
to know merely the location of a place, such as Paris, 
Toronto, Chicago, Africa, or the Arctic. They want to 
know what kind of surroundings nature provides in the 
region, and what men have done there. They want to 
know how men have used the land, what types of 
houses they have built, how and where they have laid 
out roads, and what the people themselves are like, 
‘They want to know how the region resembles and differs 
from other places, and what these similarities and differ- 
ences mean to man. Travelers once brought back this 
information by word of mouth. Today, man supple- 
ments such spoken reports with written records, with 
pictures taken on the ground and from the air, and with 
claborate maps prepared with the aid of accurate sur- 
veying instruments. 

The Changing Face of the Earth. Almost everyone 
has seen examples of changes in the earth’s surface. 
Some of these changes are made by man, such as the 
clearance of a slum area or the altering of a river's 
course. Man-made changes usually occur much more 
rapidly than changes brought about by nature, such as 
the creation of a vast canyon by water erosion through 
thousands of years. 

Many questions arise when geographers look at the 
changing earth. They want to know how the various 
features came to be where they are. "They want to learn 
how men have changed the earth as they have lived on 
it. They want to know what the face of the earth was 
like in past times, and why cities grew up where 
they did. Geographers also want to discover why some 
areas of the world are so much more densely populated 
than others. 

Space Relations interest geographers as well as as- 
tronomers. Astronomers study chiefly the relationships 
of the planets, stars, and other heavenly bodies. Geog- 
raphers limit their study to the space relations of places 
and features on the earth, They study how the growth 
of a city has depended on a river, and how the depth 
and character of the water in the river have been af- 
fected by the city. Geographers view man in his space 
relations much as historians look at man’s life in its 
time relations. 

Geographers have always been concerned with man’s 
relations to the earth. Earth conditions may limit what 
man can do, as in a desert, or provide rich conditions 
for living, as in a fertile river valley. Weather variations, 
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volcanic eruptions, and other changes in nature greatly 
influence what man does from day to day. In addition, 
man himself is a major cause of ge: graphic change, He 
burns or destroys forests and grass, deepens and dam; 
rivers, and causes soil to wash away. Efforts to offset 
the damages resulting from such changes by man form 
a major part of the conservation movement, 
Geographers also study the connections between vari. 
ous other features. For example, they might investigate 


the ways in which the population of the Great Plains 
region of the United States depends on railroads, or the 
relation between climate and soil in the humid tropics 
of Africa. 


Divisions of Geography 


General and Regional Geography. 
raphy may be divided in several ways. А principal divi- 
sion is between general, or systematic geography, and 
regional geography. General geography concentrates on 
the study of one or a limited number oí features, such as 
weather, land forms, resources, production, distribu- 
tion of people, or the pattern of transportation lines, A 
problem in general geography would be an analysis, 


I he field of geog- 


with suitable maps, of all the airline routes in the world, 
Regional geography is the study of many, or all, of the 
principal conditions in a selected region, such as the 
Hudson Bay Lowland of Canada, the Po Valley in 


Italy, or the Rocky Mountain region of the United 
States. Regional geography provides a greater under- 
standing of a certain area, and of how its various fea- 
tures fit together, than would a study limited to only 
one or a few features of the area. See REGION, 

Physical Geography and Biogeography. Another 
common division of geography is thai between the 
study of the physical earth and the study of living crea- 
tures, The study of the earth itself is called physical geog- 
raphy. The study of living things, their activities, and 
how they affect the physical earth is called biogeography. 
The advanced student of physical geography must have 
a knowledge of geology, meteorology, physics, and bi- 
ology. The student of biogeography needs to know a 
great deal about botany, zoology, history, philosophy, 
politics, and various other studies of living things. 

Branches of Physical Geography. Some physical geog- 
raphers give most of their attention to the study of land 
forms, such as mountains and plains. Others study 
oceans, climate, or weather, One branch of physical 
geography deals with locating exact positions on the 
globe. Each of these branches is almost a separate 
science in itself and has a name of its own. 

The study of land forms, or surface features, is called 
physiography or geomorphology. This science explains how 
forces within the earth raise mountains. It tells how 
erosion by winds, running water, landslides, and gla- 
ciers wears down mountains, It shows how materials 
worn away from high lands help form plains. 1 

The branch called mathematical geography deals with 
space and time, with the shape of the earth, and with 
locating areas accurately on the globe. In order to locate 
places, geographers have marked off the earth’s surface 
in lines called meridians and parallels, Any place in the 
world can be located by these lines. 

Other branches of physical geography include 
Oceanography, meteorology, and climatology. Oceanog- 
raphy is the study of the waves, tides, and currents of the 


ocean, and also of the ocean depths. Meteorology deals 
with weather, wind, temperature, clouds, rain, and 
snow. Glimatology is the study of climates. 

Branches of Biogeography. Travelers are frequently at- 
tracted by the varied plant life in different regions and 
countries. The specialist in plant geography studies cli- 
mate, soils, and other factors that determine a region’s 
plant life. The study of animals and birds of various 
regions is called animal geography. The animal geog- 
rapher tries to determine why certain animals live in one 
region and others in another. One of the most interest- 
ing phases of animal geography is the study of migra- 
tions of birds and animals. 

The field of human geography includes man and his en- 
vironment, characteristics, customs, languages, religions, 
occupations, and needs. Demography deals with the 
study of populations in terms of births, deaths, mar- 
riages, and other data. The study of man and his en- 
vironment is so important and has so many divisions 
that it practically makes up a science in itself. Geog- 
raphers call it anthropogeography, which means the geog- 
raphy of man. Another branch, economic or commercial 
geography, deals with the industries of the world. The 
economic geographer studies agriculture and the 
reasons for its differences in various parts of the world. 
He investigates the distribution of raw materials and the 
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principles that govern their manufacture into finished 
products. He gives special attention to mineral re- 
sources and why men mine them in some regions but 
not in others. He studies trade routes, transportation 
facilities, and the great part that trade plays in the 
modern world. In a sense, economic geography is part 
of human geography, since it is man-made. But geog- 
raphers have given it special study and treat it as a dis- 
tinct branch. Political geography deals with the political 
activities of the human race, with human governments, 
with the size and boundaries of countries, and with the 
effects of political forces on the nature and arrange- 
ment of geographic features. An interesting problem 
in political geography would be to study the nations 
of the world that have changed their boundaries since 
the end of World War II, and the reasons why. 
Contemporary and Historical Geography make up a 
third basic division of geography. Most geographic study 
stresses the modern world. Geographers have a primary 
responsibility to describe and interpret the current ar- 
rangement of geographic features. This study is related 
to the past, because the present grows out of the past. 
But every historical period has its own geography, be- 
cause the passage of time changes the geography of 
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Geography Through Games. 


John Rees, Black Star 
Children at Benjamin Franklin Elementary Schoo! in Pueblo, Colo, 


learn the location of each of the states on a large United States map painted on the playground. 


every part of the earth. Historical geographers center 
their attention on past geography and on geographic 
changes through time. 


The Importance of Geography 


Curiosity About the Earth has always driven men to 
learn more about geography. A man’s curiosity may be 
limited to exploring a stream near his home, or it may 
be strong enough to lead him to the far corners of the 
earth. When men travel and observe, they gain much 
of their geographic knowledge firsthand. But few, ifany, 
men can visit every part of the earth. Most persons must 
acquire the greater part of their geographic knowledge 
from reading newspapers, magazines, and books; from 
studying maps; and from motion pictures, television, 
and radio, 

A knowledge of geography can be a source of great 
enjoyment. Stamp collectors use geographic knowledge 
to organize their collections. They exhibit their stamps 
by countries, and often by larger geographic areas, 
Geography also provides the basis for many children’s 
games which instruct as well as entertain, Both children 
and adults enjoy stories of travel at home and abroad. 
Some persons make a hobby of collecting early travel 
accounts or old maps. 

Intellectual Development is aided by a knowledge of 
geography. Students study geography in elementary 
school, high school, and college because it helps pre- 
pare them for useful, successful lives, Modern men must 
think on a world scale, and geography furnishes a frame 
for this thinking. Men need to know the location and 
character of the principal natural and man-made fea- 
tures of the earth. They have to be familiar with world 
patterns of population, occupations, government, cli- 
mate, land forms, natural resources, and routes of trade 
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and travel. People also need specialized geographic data 
about their own country, state, province, region, or 
locality. In addition, they should be aware of their de- 
pendence upon the physical earth and their own 


influence on it, 

Geography, as a part of education, helps children and 
adults read with understanding. It enables them to in- 
terpret articles and graphs in magazines and news- 
Papers, and to understand maps and photographs of 
many parts of the world. Of even morc importance, it 
helps people fit events into their proper geographic 
setting. 

Intelligent Citizenship. We can fully understand 
many public problems only if we have a knowledge of 
geography. In local and national affairs, decisions re- 
garding such matters as water supply and irrigation de- 
pend on geographic understanding. The adjustment of 
city boundaries to suburban developments requires an 
understanding of local geography. 

But intelligent citizenship ranges beyond local and 
national boundaries. Each of us plays a part in world 
affairs, either directly or indirectly. Every nation en- 
gages in trade with the rest of the world, and helps form 
world opinion. Only with some understanding of world 
economic geography can the people of a nation form а 
realistic attitude toward the position of their country 1n 
world trade. The natural wealth and industrial pro- 
duction of all countries have great importance and geo- 
graphic interest. Problems ranging from the establish- 
ment of local parks to the regulation of international 
fisheries require the information, the methods of work; 
and the point of view of geographic science. 

Cooperation with Other Fields of Knowledge. Gco- 
graphic knowledge and methods of study may be used 
in other fields, just as other arts and sciences aid the 


VISUAL AIDS HELP STUDENTS IN THE STUDY OF GEOGRAPHY 


Students Often Make Relief Maps of areas they 
are learning about to help them visualize the way the 
land looks. The relief models are made out of plaster 
and other materials, then painted so that they resemble 
the region as seen from an airplane. An outline map 
of the model is then placed against a large wall map 


of the same area to show the students its proper location. 
Oakland Publie Schools 


Working Volcano Model 
has been built by students to 
demonstrate the way in which 
volcanoes erupt. In making the 
model, students learned about 
various layers of the earth's 
crust and about the chambers 
of very hot magma which scien- 
fists believe exist 20 to 40 
miles below volcanoes. They 
learned that a passage called 
a conduit carries explosive 
gases ond rock to the surface. 
They discovered that these 
gases are so hot that they will 
sooner or later reach the 
weaker places in the earth's 
crust as a means of escape. 

H. Armstrong Roberts 


Globes and Maps are the 
most valuable visual aids used 
in the study of geography. 
They are so important because 
they help to explain most of 
geography's main lines of in- 
quiry. Globes and maps show 
students the location of fea- 
tures, places, and people. They 
give an idea of what various 
parts of the world are like and 
how they differ from each 
other. They also enable students 
to grasp the space relations 
between different features 
and areas. 

Pittsburgh Public Schools 
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geographer. The student of geography depends greatly 
on a knowledge of history. He also contributes to his- 
torical knowledge by helping to place persons, events, 
and historical developments in their geographic settings. 
For example, an understanding of the military strategy 
of General “Stonewall” Jackson in the Civil War re- 
quires a knowledge of the nature and arrangement of 
land forms in Virginia. 

Geography cooperates with other arts and sciences in 
the study of such problems as conservation, the relation 
of population to resources, and the origin and spread of 
plants and animals throughout the world. 

Aid to Intelligent Travel. Geographic knowledge con- 
tributes to intelligent and rewarding travel. It sheds 
light on any area in the world that man might visit. 
Geography might tell the meaning of the rounded 
stones over which a traveler walks in descending to a 
riverbank. Or it might provide an understanding of the 
broad pattern of the Appalachian Mountains which a 
traveler crosses in the eastern United States. Geography 
might tell the traveler why many of the highest peaks 
of the Alps are pyramid-shaped, why citrus fruits thrive 
in Florida, and why the ostrich of Africa and the rhea 
of South America are similar, An understanding of geo- 
graphic concepts, and a knowledge of geography’s 
many interesting and interrelated facts enlighten the 
traveler, and make traveling more educational and 
satisfying. 

In Business. Geography has practical value in many 
fields of business. For example, manufacturers must 
know the sources of their raw materials, They must 
know the means and routes of transportation, and the 
needs of the markets they hope to serve. Goods shipped 
to markets in certain regions may require special pack- 
aging to withstand the weather of the rainy tropics or 


the sunny desert. The farmer must have a detailed 
knowledge of the soils and topography of his land and 
must be familiar with the weather and climate, He 
should know the conditions in other regions which pro. 
duce the same crops that he grows. 


The Growth of Geography 


Beginnings. Knowledge of geograpl: 


began to groy 
when men first traveled. Perhaps son» 


primitive man 


living by the sea carried a skin bag ful! of salt into the 
mountains to trade with hunting peoples for a bearskin. 
He gained geographic knowledge on the journey 


through his own country and that of his neighbors, 
The Greeks were the first people of the Western World 

to make a study of geography. They knew and mapped 

the seacoasts near their country. They sailed the Medi- 


terranean Sea and made overland journeys into Africa, 
During the 200's B.c., a Greek geographer named 
Eratosthenes correctly figured out that the world is 
about 25,000 miles around. Other peoples had traveled 
before the Greeks did. But the Greeks wanted to know 
the reasons for the differences in the way people lived, 


They made records of what they saw, and that is why 
they are called the first true geographers. The Romans 


were great map makers. They measured distances to 
cities far from the sea and placed thein accurately on 
maps. 

In the early Middle Ages, much of this Greek and 
Roman knowledge was lost to the world. At that time, 


the Arabs of Arabia and North Africa were the best 
geographers, The Arabs, like the Greeks, knew that the 
world was round. 

Explorations. Gradually, the peoples of western 
Europe began making journeys. Some ıraveled to the 
Holy Land. They started to draw maps of ı heir journeys. 
Unexplored areas were pictured on maps with terrible 
monsters and sea serpents. In the 1200's. Marco Polo 


The Earth as Man’s Home is the Main Subject of Geography. This drawing shows the land surface of Mexico from Mt. Orizaba, 
at the edge of Mexico's central plateau, eastward to the Gulf of Mexico. It helps explain the location of Veracruz and its growth into 
a large city, It also shows that the crops man can raise depend not only on soils but also on elevation and climate. 
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from Neighbors in Latin America by Carls, Sorenson and Howarth, © 


+ 14,500 Feet—Snow line (Snow will not melt above this line in summer.) 
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traveled by land from Europe to Cathay, or China. He 
was taken prisoner in a naval battle after his return. 
While in prison, he told his many adventures to a cell 
mate who wrote them down. The Book of Marco Polo 
is famous even today. Much of the book may properly 
be called geography. 

Before the 1400's, Europeans had little knowledge of 
geography. They knew of only about 7 per cent of the 
water surface of the world. But during the 1400? and 
1500's, the Spaniards and Portuguese began sailing the 
oceans. Christopher Columbus, an Italian in the service 
of Spain, discovered America in 1492. The Portuguese 
explorer Vasco da Gama sailed around Africa and 
reached India in 1497. An expedition started in 1519 
by Ferdinand Magellan, a Portuguese, sailed around 
the world, although Magellan was killed on the way. 
The Dutch, English, and French also began exploring 
during this period. Many explorers looked for a North- 
west Passage to the East. Francis Drake, an English sea 
captain, sailed around the world between 1577 and 
1580. In less than a hundred years, Europe had become 
aware of the other 93 per cent of the earth’s water sur- 
face. See EXPLORATION AND DISCOVERY. 

Mops. Central Africa was not explored until the 
1800's, and Europeans did not have knowledge of all 
Arabia before the 1900's. Until the 1940’s, men knew 
little of the geography of the great continent of Antarc- 
tica. World War II greatly increased geographic knowl- 
edge of many out-of-the-way places, including the ocean 
floor, the last large part of the earth to be explored. 
During the war, governments made and printed more 
maps than had been made throughout the previous his- 
tory of the world. Today, by means of aerial photo- 
graphs, men can map remote jungles and valleys hidden 
in the mountains. With this new knowledge, geog- 
raphers are making new maps of the world. 
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New Geographic Center 
of the United States, since 
Alaska and Hawaii gained 
statehood in 1959, lies about 
17 miles west of Castle Rock, 
S, Dak. It replaced a point in 
Smith County, Kansas, as the 
center of the nation. The geo- 
graphic center of the North 
American continent is near 
Rugby, N. Dak. 


Although geographers 
study chiefly the world of 
their time, their work al- 
ways combines knowledge 
of both past and present. 
Even the simplest map 
may reflect discoveries and 
long hours of labor by 
many persons stretching 
back through the years. 
'The map itself, however, 
may have been reproduced 
by the most modern methods of color printing, as are 
the maps in THE Wonrp Book ENCYCLOPEDIA. 

Famous Geographers. Men from many walks of life 
have contributed to the growth of geographic knowl- 
edge. The geography of North America became known 
through commerce, conquest, and colonization. Fur 
traders traced its rivers, and armies such as that com- 
manded by George Washington marched across its 
virgin lands. American settlers gradually pushed the 
frontier ever westward toward the Pacific Ocean. 

Through the centuries, many geographers have been 
aided by a zeal for exploring and writing about their 
travels. The Greek writer Herodotus traveled widely in 
the eastern Mediterranean region during the 400's B.C., 
and recorded his observations and reflections. About 
400 years later, another Greck, Strabo, wrote famous 
descriptions of the world of his time, Curiosity and 
scholarship spurred Richard Hakluyt, an English 
clergyman, to collect and translate old travel records 
in the 1500's. This same zeal encouraged Alexander 
von Humboldt of Germany in his travels through the 
Americas during the early 1800's. It led John C. Fré- 
mont to explore the lands that now make up the south- 
western United States. 

Geography became important in Europe as a separate 
field of study because of the work of Humboldt and 
Karl Ritter, a German contemporary. History credits 
them with giving new life to this age-old field of study. 
They established geography as a subject of university 
study more than a hundred years ago. 


Careers in Geography 


Geographers working in the various fields of geog- 
raphy use many different methods of study. Some spe- 
cialize in field study, in traveling and recording what 
they see, or in interpreting photographs. Others prefer 
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Huge Steel Globe of the World, covered with about 500 
plates that can be changed as the political boundaries of the world 
change, aids geography students at the Babson Institute at 
Wellesley, Mass. 


library and statistical study, and have special skill in 
handling documents and statistics. But all geographers 
depend on the services of the cartographer, or map maker. 
Cartography employs more geographers than any other 
field except teaching. More than half of all geographers 
are teachers. Business and government agencies em- 
ploy most of the rest. 

Teaching. Students can study geography at all levels 
of education, from elementary school through graduate 
school. Most elementary and high schools require a 
geography teacher to have a bachelor’s degree. A mas- 
ter’s degree is usually the minimum requirement for 
teaching geography in a university or college. Most per- 
manent university positions require teachers to have a 
doctor’s degree. The university geography instructor 
not only teaches, but also often adds to man’s knowl- 
edge through research. 

In Business, the geographer may find employment as 
a writer of magazine articles, or as an editor. He may 
work as a cartographer for a map-making company or 
for a textbook publisher. He also may use his training 
in the real-estate business, or as a marketing consultant. 

In Government. Federal, state, and municipal agen- 
cies in the United States employ hundreds of geog- 
raphers. Some work with city and state planning com- 
missions, and others serve on the staffs of state conser- 
vation departments. About 200 geographers work for 
the Department of Defense. Other branches of the fed- 
eral government also employ many geographers. More 
than half of all government geographers gather infor- 
mation for maps, make maps, or act as map librarians. 
Others work in the fields of agricultural geography, 
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economic geography, political geography, and urban 
geography. 1 | 

A geographer with detailed knowledge of some for. 
eign area and its language has a special advantage in 


finding employment. Most government jobs in geog- 
raphy require a bachelor’s degree, and higher positions 
require a master's or a doctor's degree Geographers 
who plan to enter government service receive the same 
training as other geography students, but have little 
need for courses in educational theory «nd practice. Ap- 
plicants for most government positions must pass a 
civil-service examination. |. RUSSELL WHITAKER 

Related Articles. See the GEOGRAPHY section of the 
READING AND STUDY Guipe for a detailed list of the arti- 
cles in Wonrp Boox which relate to Geography. See also 
the various articles on continents, countries, states, and 
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Questions 


Who were the first people of the Western World to 
make a study of geography? 

What did a sea serpent indicate on early maps? 5 

Who were the best geographers of the Middle Ages! 

What two occupations employ the most geographers: 

What four principal questions does geography answer: 

What are several main divisions of geography? 

What is the difference between biogeography and 
physical geography? 

What were the contributions to geography of (1) 
Eratosthenes? (2) Herodotus? (3) Strabo? (4) Marco 
Polo? (5) Richard Hakluyt? 

What is the basic tool of all geographers? Ee 

Why is geography so important in everyday life? 

GEOLOGICAL SURVEY, in the United States e 
Canada, is a government bureau that makes studies О 
the land and its resources. The United States Geological 
Survey was founded in 1879 as a bureau of the Depart- 
ment of the Interior. It furnishes reliable information 
about the location of mineral deposits, and detaile 
maps. The Geological Survey of Canada was estab- 
listed in 1842. MARGARET WILLIS 


GEOLOGY, jee AHL oh jih. The earth is very old. It 
probably has been in existence for about four billion 
years. During that time, much has happened to it. Lava 
has flowed from cracks and volcanoes. Streams of ice 
have nic down mountainsides or spread over prairies 
and hi eas have advanced across sinking continents, 
while layers of sand and mud settled on their bottoms. 
Later thosc sea bottoms turned into land, where rain and 
streams wore rocks away or frost split them into pieces. 
‘At other times land heaved or crumpled, while molten 
stuff much like lava filled pockets deep underground. 
There it formed such rocks as granite or produced ores 
of iron, copper, and other minerals. 

Geology is the science that deals with these changes, 
as well as with their results. It also determines when 
they happen. It traces living things of ancient ages, and 
describes their surroundings on land, in fresh water, or 
in the sea. Special divisions of geology deal with ores of 
minerals, with the causes of volcanic eruptions, and with 
various other subjects. Some even go beyond the earth, 
to find how it became part of the solar system. 


How the Earth Began 


The carth, as we know, is a ball of rock and water 
surrounded by air. This ball is about 8,000 miles in 


diameter. It belongs with eight other balls, called 
planets, all of which whirl, or revolve, around the sun. 
With them go moons, or satellites, as well as a thousand 
or more smaller balls, billions of meteors, and the 


huge, tailed affairs known as comets. These and the sun 
itself make up the solar system. 

The Nebular Theory. Scientists agree that the solar 
system had a beginning, during which the earth and 
other planets came from the original sun. Until about 
1910, most scientists also accepted Laplace’s nebular 
theory as an explanation of how this happened. 

Pierre de Laplace was a French astronomer who first 
proposed his theory in 1796. He thought that the solar 
system began as a nebula, or ball-shaped cloud of hot 
gas, which rotated rapidly and spread out into space 
beyond the most distant planet. The nebula cooled and 
started to shrink, but it also rotated so fast that gas 
bulged from its equator, forming ring after ring. Those 
rings rolled into balls which became the planets. The 
gas that remained in the nebula condensed and became 
the sun. 

The ball of gas that became the earth also bulged, 
throwing off a ring that turned into the moon. The ball 
then cooled and shrank, becoming a sphere of molten 
rock. In time its surface formed a crust which became 
thicker and thicker as the earth lost more and more heat. 
Large parts of the crust became cold, though the molten 
interior still broke through in the form of volcanic erup- 
tions or hot lava that flowed from cracks. That, said 
followers of Laplace, is the condition in which the earth 
is found today. 

New discoveries proved that Laplace’s theory was 
wrong. Astronomers found that the nebula never could 
have been so large as Laplace supposed, nor could it 
have been so hot. Physicists discovered that a ball of 
gas could not form rings, nor could rings roll themselves 
into planets. Geologists proved that eruptions do not 
come from a molten core in the earth, which really is 
more rigid than steel. Other geologists found that the 
earth’s surface has not cooled gradually, since cold ages 
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Edward Clark, Life, © 1955 Time Inc. 
The Earth's Crust Buckled in Early Geological Ages and 
formed mountains and valleys. Geologists demonstrate this by 
spreading moist clay on stretched rubber and letting it shrink. 


and warm ones have alternated with cach other for a 
period of hundreds of millions of years. 

The Planetesimal Hypothesis. A new explanation 
was developed by Thomas Chrowder Chamberlin 
(1843-1928) and Forest R. Moulton of the University of 
Chicago. They began with the sun, a bit bigger than it 
is today, but otherwise about the same. For ages it 
traveled through space undisturbed, till at last a small 
star approached it. Closer and closer came the star, 
swinging along in a curve that would take it past the 
sun. It raised huge, stormy tides at the sun's equator. 
They burst into clouds of gas which shot outward to- 
ward the star. As the star disappeared the clouds escaped 
the pull of the star and began to travel around the sun 
like the arms of a huge pinwheel. 

The clouds were hot and gaseous at first. Soon they 
began to cool, condensing into solid lumps which 
Chamberlin called planetesimals because they whirled 
around the sun as if they were tiny planets. As they did 
so, they bumped into each other. When that happened, 
small lumps always joined the large ones. 

The earth began as one of the large planetesimals, 
or perhaps as a swarm of them which collected into a 
ball. It grew by bumping into smaller masses. At first 
its surface was rocky and bare, but when it reached 
half its present diameter it began to hold a cover of air. 
Soon it also began to hold water—first as gas, or vapor, 
in the air, and then as moisture that formed drops and 
fell on the rocky planet. This early rain moistened land, 
made streams, and finally filled low places which be- 
came the earth's first seas. From that time on, our 
planet was essentially what it is today, even though it 
kept on growing by swallowing planetesimals. The 
formation of the planet took about 20,000,000 years. 

Other Explanations. Other scientists developed other 
explanations. Some said that planetesimals must have 
crashed together with such force that the earth became 
a molten mass which later cooled and hardened. Others 
thought the star must have come so close that it pulled 
out a single streamer of gas that broke into several sec- 
tions, which then turned into balls. Some of those balls 
remained gaseous, but the one which formed the earth 
became molten and then hardened into stone. 

We cannot tell which of these ideas is best although 
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many scientists believe that the planetesimal hypothesis 
seems to fit geologic facts better than other theories. 


How the Earth Has Changed 


The earth has gone through many changes. For thou- 
sands of years men have wondered how and why it did 
so. Their first explanations were myths or guesses, since 
no one knew what was in our planet nor much about its 
surface, One wise man of ancient Greece told how a god 
had torn mountains apart, making a narrow gorge. 
Others said that earthquakes were caused by gales that 
rushed into great caves, and that volcanic eruptions 
were caused by winds that whipped through deeply 
buried caverns until friction turned them into fire. 

In time these guesses were forgotten, but new ones 
took their places. In 1800 a German geologist named 
Werner taught his students that a sea once had covered 
the entire earth to a depth of several miles. Rocks of 
all kinds settled in the water. The first ones to form made 
mountains, said Werner, but the last built low flat 
plains. Other geologists described imaginary floods 
which dug valleys in an hour or two, and carried boul- 
ders weighing many tons from mountain to mountain 
or from mountain ranges to plains. 

James Hutton and Sir Charles Lyell. A revolt against 
such guesswork began in Scotland about 1795. There, 
James Hutton (1726-1797), a former doctor and farmer, 
published a book which showed that rushing streams 
wore deep gorges. Hutton indicated that sandstone was 
only hardened beds of sand, and that such ancient rocks 
as basalt were like lava from modern volcanoes, In 
short, said Hutton, the earth is changing now as it did 
long ago, and is making new rocks like those found in 
plains or mountains, 

Charles Lyell, a Scot who lived in London, accepted 
this idea. In a book called Principles of Geology and 
published in 1830-1833, Lyell told how rains and 
rivers wear hills away, how eruptions build lava plains 
or mountains, and how waves destroy rocky seashores 
but build up beaches and bars. He also traced such 
changes in ancient rocks. They proved, said Lyell, that 
Hutton was right. Earth is changing now as it changed 
long ago. To find out what happened in ancient times 
we must learn what is happening today. 

Volcanoes and Lava Flows. Werner had said that 
ancient lavas had settled in water, and that volcanoes 
were recent affairs of very little importance. Geologists 
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who followed Hutton and Lyell proved that both these 
Statements were wrong. They found that lava comes 
from pockets of molten rock several miles underground, 
but far from the earth’s center. Two pockets which lie 
very near each other may produce different kinds of 
lava and erupt at different times. 

There are many volcanoes in North America, but 
most of them have stopped erupting. Now and then, 
however, a new one appears. This happened in 1943, 
when eruptions began in a field near the Mexican vil 
lage of Parícutin. Within a year the eruptions sent out 
clouds of exploded lava, or “cinders,” which covered the 
country for miles around and piled up in a cone-shaped 
volcano 1,500 feet in height. Lava also ran out of the 
ground, rolling along in streams of hot rock which 
hardened and broke into blocks as it moved. Such lava 
streams and volcanoes can be found in the western 
United States from Arizona to Washington. Larger vol- 
canoes include Mount Shasta and Mount Rainier. 

Molten Rock Underground. Not al! molten rock 
comes to the surface, where it can turn into lava. A 
great deal stays deep underground, cooling until it 
hardens into such rocks as granite. We discover these 
hardened masses where the rocks which once covered 
them have been worn away. This has happened in such 
mountains as the Sierra Nevada of California, the Coast 
Range of British Columbia, and the Rockiesof Colorado. 
It also has happened in very old mountains. 

In many places molten rock forced its way into cracks 
or spread out between older formations. When the rocks 
around it are worn away, the hardened lava looks like 
walls or colored bands that run across hills and cliffs. 

Movement of Sea and Land. When we speak about 
the land moving, we generally think of earthquakes. In 
1899, an earthquake was caused in Alaska when part of 
the shore near Yakutat Bay moved upward 47 feet. In 
1906, another earthquake shook parts of California as 
the land broke and moved sidewise from 2 to 21 feet. 

There have been countless earthquakes in the past, 
as we can tell from breaks which caused them. These 
breaks are known as faults. They cut across layers on 
rock formations as sharply as the cut of a knife. Some 
are very small. Others are miles in length and show that 
rocks moved upward or downward for hundreds and 
even thousands of feet. Between California and castern 
Utah, such faults have divided the country into long 
blocks which still are rising or sinking. Blocks that have 
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risen form mountain ranges, while those that have sunk 
are valleys. 

In other places the earth’s surface shifts slowly — 
perhaps less than an inch per year. Sinking often lowers 
land into the sea, which covers flat regions and turns 
valleys into irregular bays. Uplift, on the other hand, 
turns sea bottoms into land. Large parts of our conti- 
nent consist of old sea bottoms which were raised until 
they formed land. This movement upward of the earth 
is called diastrophism. 

The Appalachian Mountains show what happens 
when thick formations of rock are squeezed as parts of 
the earth’s surface shrink. In time the rock begins to 
bend, crumpling into great up-and-down folds which 
form mountain ranges and valleys. In some places the 
folded formations break, after which they are pushed 
over younger rocks in what are called thrust faults Thrust 
faults are found in the Appalachians, though they do 
not show as plainly as one in the Rocky Mountains at 
Glacier National Park, Montana. 

Rocks Are Remade. Lava sometimes breaks off pieces 
of granite or limestone, heats them, and carries them out 
of volcanoes. Molten rock, deep underground, caused 
much greater changes during ancient times. It heated 
and squeezed older formations, breaking some of them 
into chips, while others became glassy or were turned 
into marble. Steam often came from the molten rock, 
bringing dissolved mineral matter which combined with 
materials in nearby rocks, or settled in cracks and pores. 
Steam thus produced ores of copper, silver, tin and other 
metals. It turned hardened lava into asbestos, and re- 
made shales, sandstones, or limestones until they looked 
like granite. Granite itself was turned into a banded rock 
known as gneiss. 

Such changes are called metamorphism, as are those 
produced where rocks were squeezed and crumpled. 
This process transformed mineral grains into flat plates 
or scales and arranged them in layers. Shale thus was 
remade into slate, while several kindsof rock were turned 
into thin-layered, shiny material called schist. In Pennsyl- 
vania, soft coal was squeezed and hardened until it 
formed anthracite. To make sure how this happened, 
geologists have repeated the process in laboratories. 


Erosion and Deposition 


All these changes come from inside the earth, Some 
changes, such as eruptions and faults, may begin miles 


Oligocene Period, 
38,000,000 years ago 


riods (White Stands for Land, Gray for Water). 


underground, Other changes, however, start at the sur- 
face and are caused by such familiar things as weather, 
rivers, or ice. 

Weathering Destroys Rock. People who climb Lassen 
Peak, a volcano in California, cross slopes of broken 
rock that formed when hot, hard lava cooled and crack- 
ed into countless pieces. In most places, however, such 
loose stones have been broken by frost or other weather 
conditions. This kind of change is called weathering. 

Frost consists of tiny crystals of ice which swell each 
time they freeze. Swelling produces pressures of hun- 
dreds or thousands of pounds per square inch. It makes 
new cracks that cut through rocks. It also makes old 
cracks deeper and wider, till they divide thick ledges 
into blocks, or split boulders into sharp pieces of stone. 

Other processes help frost in its work of destroying 
rocks, Loose blocks tumble down hills or mountains, 
breaking to bits as they go. Air and water get into the 
ground, carrying substances that combine with grains 
of mineral matter. The new compounds generally are 
larger and softer than the originals. They loosen flakes 
or chips of stone, or make massive rocks so weak or “rot- 
ten” that they crumble into heaps of sand. Certain com- 
pounds dissolve and are washed away, making rocks 
smaller and smaller till only rough lumps remain, Even 
plants help in weathering, for their roots grow in cracks 
and create pressure that works like ice. See Rock. 

Work of the Wind. Wind blows dust and sand from 
places where the land is bare. In 1934, a single wind- 
storm blew 300,000,000 tons of dust from dry plains 
in the West and carried much of it eastward to the At- 
lantic Ocean. On deserts, winds blow sand as well as 
dust, polishing loose stones and wearing deep pits in cliffs. 

This process has been going on for ages, blowing dust 
and sand into rivers and to the sea. Wind-blown sand 
also settles in hills known as dunes, which have been 
found in beds of sandstone 400,000,000 years old. Beds 
of wind-blown dust, not nearly so ancient, are found 
on plains in the West and in the Mississippi Valley. 

Running Water Destroys. Many early geologists be- 
lieved that valleys were made by earthquakes or by tre- 
mendous floods. They could not believe that running 
water is able to destroy land. 

We can see it do so as we watch rain beat down on a 
steep, bare bank. The water runs into low placés, where 
it picks up grains of clay or soil and carries them down- 
hill. This goes on till each low place becomes a gully, 
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ELEMENTS WHICH CHANGE THE EARTH 


through which more rain water can flow at faster and 
faster speeds. It also will carry more clay, sand, or soil 
grains, thus destroying still more land. 

Gullies grow into ravines and then into canyons where 
streams that flow year after year keep up the work of 
destruction. The Grand Canyon of Arizona shows how 
much they can do. Though it is a mile deep and ten 
miles wide, rains and the Colorado River have dug it in 
barely 2,000,000 years. The valley of the Mississippi is 
longer and wider, and so are the valleys of many tribu- 
tary streams. Each year those tributaries and the Missis- 
sippi take 441,000,000 tons of rock to the sea. 

Water changes the land surface as it wears rocks away. 
Northern Arizona once was a level plateau. Now it is 
cut by the Grand Canyon, in which the river has left 
remnants that are larger than any mountains. The 
modern Appalachian Mountains consist of strong, fold- 
ed rocks which were left as steep ridges while weak beds 
between them were destroyed. In time, streams will cut 
those ridges down, turning the mountainous country 
into a level plain. 

Rivers themselves go through changes as they wear 
the land. Young streams are narrow and flow swiftly. 
Often they rush through rapids or tumble over falls, As 
centuries pass the rivers grow wider and do not flow so 
fast. At last they spread out and become sluggish, wind- 
ing to and fro between mud banks or meandering in 
curves. The swift Colorado is a good example of a young 
stream. The Mississippi is one that has become old. 

Water in the Ground. Not all rain water runs directly 
into streams. Much of it soaks into the ground. There it 
seeps from crack to crack or travels through tilted beds 
of sandstone or other coarse-grained rock. In these beds 
the water may travel for miles. Wells in eastern Nebras- 
ka, for example, pump water which soaked into sand- 
stone near the Rockies of Colorado. In other places, 
water travels only a few miles before it comes back to 
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the surface, where it flows out in the form of springs. 

As water seeps through rocks it dissolves mineral 
particles and carries them away. Sometimes this makes 
cracks wider. Sometimes it leaves holes which grow 
larger and larger until they become caves. In the lime- 
stone region of Kentucky, for example. water has dis- 


solved substancesand produced caves whose total length 


is about 100,000 miles. A single “гоо!” of another 
cave in New Mexico is 350 feet high, 600 feet wide, and 
three quarters of a mile in length. A spring that comes 
to the surface near that cave carries of! 2,500 tons of 


mineral matter every month of the year. . 

In Yellowstone National Park and some other regions, 
water seeps down to buried lava which still is very hot. 
This soon heats the water, which then comes back to 
the surface and bubbles out in hot springs. Geysers ue 
hot springs which erupt because steam gathers in cracks 
and holes underground until the pressure is great enough 
to blow the heated water out. Old Faithful geyser, 1n 
Yellowstone Park, erupts 10,000 to 12,000 gallons of 
hot water in about four minutes. It then is quiet for 
about an hour, while enough steam collects under- 
ground to cause another eruption. 

Both hot water and steam dissolve minerals while 
they are in the ground. At the surface these minerals 
settle and harden, forming glassy or limy deposits aroun 
both geysers and springs. Travertine, a hard but porous 
rock often used in the floors and walls of public build- 
ings, is a limy deposit left by ancient hot springs. 

Seas Destroy and Build. Have you ever stood on à 
seacoast while waves came rolling in? As those waves 
reach the shore they break into foam or splash бю 
the air as spray. They also push their way into crac; 
which grow wider and wider until blocks break off ©] 
fall into the water. If the shore is made of clay, sba E 
or sand, the waves break off so many small pieces ? 
grains that the water becomes muddy. 


This process goes on day after day and century after 
century. It is helped by loose pebbles and rocks, which 
the waves roll against each other and pound against the 
shore. Thus they batter more pieces of rock from the 
land and wear those that have broken from it into small- 
er and smaller pieces. In time they become sand or mud 
which can be carried away by coastal drift currents. 

Hard, rocky shores may change slowly, though caves 
and crumbling points show that land is being worn 
away. Shores made of sand, clay, or shale are so much 
less resistant that waves may destroy them at rates of 
several feet per year. In England, waves destroyed a 
strip of land one mile wide in less than goo years. 


Alluvium, a LYU vih um. The products of erosion, 
chiefly sand, gravel, silt, mud, and clay, are deposited 
> at the bottoms of streams and rivers, along their 
‚ or at their mouths, where they form deltas. 
deposits are known as alluvium, or alluvial de- 
posits. The large tracts of fertile land in the valleys and 
along the banks of many rivers have been formed by 
alluvial deposits left there by the streams. 

Batholith is an intrusion of igneous rock that has come 
from under the earth and lies under surface features. 

Bed. In geology, a bed or stratum is one layer in a 
series of rocks that consists of many layers, and therc- 
fore is called bedded or stratified. One says such a rock 
mass shows “bedding” or “stratification.” Each bed may 
differ from the next in coarseness, color, mineral com- 
position, or some other feature, or the beds may be 
closely alike in these respects; but each is separated 
from the next by a distinct surface, called a bedding plane. 

In some stratified rocks, especially fine-grained ones, 
cach bed is made up of thinner, less distinct layers, 
called laminate. This structure is lamination, In some 
rocks deposited by strong currents, laminae in each 
bed are tilted toward the bedding planes. Such a struc- 
ture is known as diagonal lamination, or cross-bedding, 
and the rocks are said to be cross-bedded. 

Bedrock is the solid rock one always finds beneath loose 
materials, such as soil, river mud, or windblown sand, 
when one digs or drills deep enough. Тһе loose soil, 
mud, and sand are called “mantle rock.” The solid rock 
beneath it is the “bedrock.” 

Cleavage, KLEEV ihj, is the property possessed by 
some metamorphic rocks and by many crystalline min- 
erals of being divisible in certain directions into layers 
or thin sheets, The flat surfaces separating the layers 
are called cleavage planes. The cleavage of rocks is some- 
thing very different from that of minerals. 

Cleavage, in both rocks and minerals, may be an ad- 
vantage or disadvantage, according to the purpose for 
which the material is to be used. In the manufacture 
of roofing slates, the rock is split along its cleavage 
planes. The usefulness of mica in industry depends 
largely on its cleavage. See METAMORPHISM. 

Deposition is one of the constructive agencies ever 
at work on earth. Deposition of sediments is termed 
sedimentation, and mineral deposition is called minerali- 
zation, Geologists study the rate of sedimentation as onc 
way of determining the age of the earth. y 

Dike, in geology, is a body of rock that occupies a 
crack or fissure cutting across rocks older than itself, 
Most dikes were formed when liquid molten rock rose 
from far below the earth’s surface and forced its way 
into cracks in the rocks higher up. 

In many cases the dike rock is harder and disinte- 
grates slower than the rock on either side, and may be 
left standing like a wall as the side rock crumbles away 
under the action of rain and frost. In others, however, 
the dike rock decays faster, leaving a trenchlike depres- 
sion on the surface. In sea cliffs, such softer dikes are 
eroded out to form narrow, deep chasms. 


SOME TERMS USED IN GEOLOGY 


GEOLOGY 


Much of the material which waves wear from land is 
carried out to sea. Some of it, however, is piled up near 
shore in sand bars, spits, and beaches. Coney Island, 
off Long Island, was built in this way. 

Glaciers Change the Land. Glaciers are streams or 
broad sheets of ice which move down mountainsides or 
over low country. As they move, they break off blocks of 
rock and pry others out of the ground. The moving ice 
rubs these blocks against each other and scrapes them 
against the bedrock over which it travels. "This scours 
the surface and grinds broken blocks into smaller and 


Dip. Sedimentary rocks are formed on the floors of 
oceans, inland seas, or lands, and lie in a horizontal 
position when deposited. In places they have been raised 
hundreds or thousands of feet to their present exposures. 
Some are still nearly flat, as in the Great Plains; others 
have been tilted at various angles, as in the Appalachian 
Mountains. Some stand on edge, or are more or less 
completely overturned. 

The terms strike and dip are used to describe the posi- 
tion in which a layer of rock lies, Dip is the amount of 
slope measured on a tilted layer of rock. Strike is the 
direction in which a bed of rock lies level. 

Drift may be used for any deposit of loose material, 
derived from weathering of rocks, that has been trans- 
ported to its present position by waves, streams, winds, 
or ice. Generally, however, the term refers to glacial 
drift. In this sense, the term includes material ranging 
in coarseness from great boulders to the finest rock dust. 
The parts of the drift laid down directly by the melting 
glacier arc known by the collective name of ill, and the 
drift deposited by water flowing from the melting icc 
is called stratified drift, or glacial outwash. 

Escarpment is a stcep slope or cliff, caused generally 
by erosion. Typical examples are the Mogollon Rim in 
Arizona and cliffs in Bryce Canyon and Zion national 
parks. The Niagara escarpment separates different 
heights of land. See NIAGARA FALLS AND NIAGARA RIVER. 

Fault, in geology, is a relative displacement of the two 
masses of rock separated by a break. The surfaces on 
which such movements take place are called fault planes. 
Fault planes may have any inclination from horizontal 
to vertical, and the relative movement of the rocks may 
be in any direction and of any sort. 

Fulgurite is partially fused sand lying on the surface 
of sand dunes in the form of rods and tubes. Fulgurite is 
formed where lightning has struck the loose sand, melt- 
ing some of it. 

Joint, in geology, is one of the even cracks that divide 
most large masses of rock into somewhat regular blocks. 
Joints are of two general sorts—torsion joints апа shrink- 
age joints—although a few are formed in other ways. 
Torsion joints are produced in the warping and folding 
of rocks under great stress, They cut cleanly through 
rocks of all kinds, regardless of texture or coarseness of 
grain. Shrinkage joints are sometimes formed in fine- 
grained sedimentary rocks during the drying and 
hardening of the sediment, but such joints generally do 
not extend outside the layer in which they are developed. 
Shrinkage joints are also formed in some igncous rocks, 
especially lava sheets and trap dikes, during the cooling 
and solidification of the molten rock. 

Talus, T AY lus, is an accumulation of rock fragments 
heaped against the base of a cliff, or covering a slope 
below it, and composed of material detached from thc 
face of the cliff. A talus may consist of earth, sand, 
gravel, or large rock fragments, depending upon the 
material of which the cliff is formed and upon thc 
mode of weathering. In the British Isles, taluses are 
more commonly known as screes. 
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GEOLOGY 


smaller pieces. At the edge of each glacier, where the 
ice melts, this material is piled together in deposits 
called moraines. 

Most mountain glaciers make their way into valleys. 
Here they scour the bottoms deeper and deeper and 
make the sides very steep. Ice also cuts back into the 
mountains themselves, turning them into sharp peaks 
which the Swiss call horns. There are many horn peaks 
among the Rockies and other mountains of the West. 

Thousands of years ago, a series of very large glaciers 
spread across much of North America and Europe. They 
covered hills and such mountains as the Catskills; they 
spread hundreds of miles across level plains. These great 
ice sheets scraped hills until they became low ridges, 
filled valleys with ground-up rock of moraines, and 
spread other moraines across prairies and northwestern 
plains. The rich farm lands of Illinois and Iowa are mo- 


raines left when ice sheets melted thousands of years ago, 

Effects of Plants and Animals. We know that land 
plants send roots into cracks, breaking rocks to pieces, 
In the sea, however, certain plants and the simple ani. 
mals called corals build hard, limy siructures which 
form banks and reefs. In time they collect sand and tum 
into islands, like many in the South Seas. See Corat, 

Most geologists think that oil, or petroleum, has come 
from very tiny plants that lived in shallow seas, When 
they died, their remains were mixed with sand or mud 


that settled on the sea bottom. They formed greasy de- 
posits whose plant material slowly turned into petroleum, 
Sediment and New Rocks. What becomes of all the 


material which winds, rivers, and other things wear from 
rocks of the land? 

The answer is that most of it settles. becoming sedi 
ment that forms new deposits of rock. Sand, for example, 
indstone. Mud 
into shale and 


piles up in beds which slowly turn into 
grains make layers of clay, which hard: 


HOW GEOLOGISTS FIND PLACES TO DRILL FOR OIL 


Oil is found in the pores of rocks in the earth. Salt water also 
is found in these rock pores. The oil is lighter than the water. 
Therefore it floats on the salt water and moves upward to a fold 
or dome in the rock, where it accumulates under a hard rock layer. 


SHOOTING TRUCK 


+ 


Where rocks are bent upward at the surface, geologists map 
the surface features to find locations for drilling. But where m 
hard rocks are exposed, the underlying domes are discovered 
by means of seismographic instruments, as shown here. 


4 RECORDING TRUCK 


The operator of the shooting truck sets off 
a dynamite charge in the shot hole. The 
explosion causes a tiny earthquake. The 
shock waves, or vibrations, of this earth- 

vake travel down through the earth until 
they reach a layer of hard rock. Then they 
are reflected back to the surface. 


he recording truck picks up the 
reflected vibrations by means 0 
sound detectors, which carry M 
waves to the seismograph. The sels 
mograph records the time it to? 
the waves to travel from the shol 
hole down to hard rock and bad 
up to the surface. From this recort 
the depth of the hard rock layer 
can be determined. Several expl 
sions, set off at different places ё 
able the geologist to make a map 
of the rock layer. The trucks a? 
often miles apart, ond commun" 
cate by telephone or radio. 


OIL IN THE PORES OF THE ROCK 
Ci ere 


Anticline 


Shale (soft rock) 


A Plume of Steam Floats from the Top of the Largest Volcano in the Aleutian Islands. 


may even be squeezed until they become slate. Gravel 
banks form conglomerate rock. 


An Outline of Earth History 


Sediment has been settling for ages. The oldest rocks 
known in the world began as sandy mud. In many 
places such deposits form thick layers, with the oldest 
beds at the bottom and the youngest at the top. When 
many such layers are fitted together, they give us a 
genera! outline of earth history. 

Tha: outline can be filled in, sometimes with surpris- 
ing detail. Marks on beds, for example, tell of storms 
that raged long ago, while crumpled beds or great faults 
mean that mountains were built. Old lavas are records 


Many common substances found in buildings were discovered by geologists. 


Plaster on walls contains the 
mineral gypsum. 


~All it 


Roof Shingles contain asphalt 
and other minerals. 


Plumbing Equipment is made from 
lead, iron, clay, and copper. 


Concrete Foundations are 
made of limestone and shale. 


of eruptions, hardened moraines show that glaciers 
melted, and coal beds are evidence of swamps. P ossils, 
such as petrified shells, show that seas once covered 
many places which now are high, dry land. Fossils also 
help the geologists to classify rock formations, since each 
division of earth history had its own animals and plants 
which lived at no other time. Their remains in a group 
of rocks prove that it formed during the time when those 
things were living. 

Eras, Ages, and Epochs. Early geologists divided earth 
history into four ages, or periods. These seemed enough 
for a while — until people began to find out how old 
our planet is and how often its surface has changed. 
Those discoveries showed that there have been at least 


Glass is made from sand, the 
best deposits of which were 
discovered by geologists. 


Fuels such as oil and coal heat 
our buildings. 
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fifteen periods, some of which can be divided into 
epochs. Periods themselves are grouped into eras, which 
were separated by times of mountain-building and other 
great changes. 

Ages of the Earth. There was a time when the earth 
was supposed to be less than 6,000 years old. Thick 
series of beds proved that figure was too small, and 
scientists undertook to work out a better estimate. 

Different men tried various methods of finding the 
age of the earth, with different results. A British physi- 
cist tried to determine how long the earth would take 
to cool if it started out as a molten ball. He got a figure 
of 20,000,000 to 40,000,000 years, but an American 
geologist decided upon 24,000,000 years. Another Brit- 
ish scientist announced that it had taken 97,600,000 
years to dissolve all the salt now found in the seas and 
oceans. He left out some things, however, so that later 
workers changed his figures to 112,600,000 and then to 
330,000,000 or more. A geologist decided that sedi- 
mentary rocks had been forming for at least one billion 
years, and perhaps much more. 

After about 1920, physicists and astronomers began 
to re-examine the problem, Most of them agreed that 
our earth and the rest of the solar system might be less 
than 4,500,000,000 years old, but surely were not much 
older. Our Outline of Earth History uses this figure of 
about 4,500,000,000 years. 

Determining the Age of Rocks. In telling how old 
rocks are, geologists use the word age in two different 
ways. They may, for example, say that a formation is of 
Cambrian or Pliocene age, meaning that it formed dur- 
ing Cambrian or Pliocene times. 

Since about 1920, however, more and more geologists 
have given the age of formations in actual years. This 
can be done because certain rocks contain radioactive 
substances, such as uranium. They shoot off tiny par- 
ticles, and keep turning themselves into lead at a rate 
which never changes. Uranium does this so slowly that 
only half of it will be changed after five billion years. 

No one has found a rock five billion years old, for 
that seems to be a longer time than the earth has been 
in existence. Rocks have been discovered, however, 
which contain so much lead and so little uranium that 
their age has been estimated at 1,850,000,000 and 
2,200,000,000 years. A formation in Wyoming is 
1,450,000,000 years old, while many rocks have been 
dated at less than a billion years. At least one deposit is 
known to have formed only 15,500,000 years ago. 


Divisions of Geology 


There was a time when geology was so simple that one 
man could become an authority on the entire science. 
But as knowledge increased, geologists were forced to 
specialize. Some, for example, studied fossils, Others 
examined minerals or found how they were put to- 
gether in various kinds of rocks. Many investigated 
changes at the earth’s surface. More and more geologists 
began to study volcanoes, earthquakes, and glaciers. 
Still later came scientists who combined physics, chem- 
istry, and even astronomy with their studies of the earth. 

Each new branch of geology got its own name, which 
generally was a long one. The study of fossils, for ex- 
ample, became paleontology. The study of rocks was 
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called petrography. Geologists who traced Changes at 
the earth’s surface called their branch losiograply, 
while those who described forms of the land named their 
specialty geomorphology. Volcanology. glaciology, sei. 
mentology, geophysics, and geochemistry are names that 
explain themselves. 


Uses of Geology 


We now rely upon geology every day of our lives, 
Do you doubt that? Then look at your home or your 
school building. The walls are covered with plaster, 


made in part from two rocks, gypsum and limestone, 
which were found by geologists. Concrete foundations 
of the building contain cement, for which other geolo- 
gists located deposits of impure limestone and shale, 


Geologic work found deposits of iron, copper, clay, 
and other materials needed to make pipes, plumbing 


fixtures, wash basins, and tiles for walls or floors. If the 
roof is covered with composition shingles, you may be 
sure that a geologist investigated rock for the granules 
that cover the shingles and give thein their color, Of 


course, geologists located oil wells which provided 
asphalt for those shingles, as well as oil and gasoline 
for trucks which hauled material for the building. 
This is one example. There are hundreds of others, 
Suppose a town gets its water from decp wells. A geolo- 
gist whose specialty is ground water decides where the 
wells should be drilled and how deep they must go to 


reach a water-bearing formation. He also will predict 
what the water will be like and how much can be 
pumped from a single well. 

But many cities get their water from lakes or from 
reservoirs made by building dams. Geologists decide 
where such dams can be built and te!! how fast reser 
voirs will fill with mud carried to them by streams. 
Other geologic studies are made to plan the tunnels, 
or aqueducts, which often carry the water many miles 
from reservoirs to the city. Geologic planning also is 


needed for larger tunnels which take roads and railways 
through mountains or under wide streams. Several tun 
nels of this sort connect New York City with land west 
of the Hudson River. 

We have mentioned the location of oil wells as geo 
logic work. Oil is found in special beds or formations, 
which can be recognized by tiny fossils and sometimes 
by mineral grains. Many geologists spend their time 
studying such things with microscopes, to trace the oil- 
bearing beds. Others use physical apparatus to locate 
rock folds and other structures underground. Such in- 
formation helps determine where wells should be drilled. 
See PETROLEUM (How Men Find Petroleum). 


Careers in Geology 


The many uses of geology mean that trained men and 
women are needed by oil and mining companies, as well 
as many others. Large numbers of geologists also аге 
employed by state and national geological surveys 
which carry on detailed investigations as well as prac 
tical work. Other geologists teach in universities, work 
for city water departments, or act as consultants who 
do scientific work much as lawyers handle cases. 

The Education of a Geologist begins with college 
courses—first in general geology and then in suc 
special subjects as paleontology, mineralogy. and per 
haps petrography. This generally is followed by 01 


TERMS USED IN GEOLOGY 
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to three or even four years of graduate study at a uni- 
versity. During this time the young geologist studies 
some special division of his science, as well as others 
that are related to it. He also writes at least one report, 
or thesis, on an investigation which he himself has made. 
During the summer he is likely to work for a company 
or survey, getting experience. Finally he—or she—takes 
examinations and secures an advanced degree. If gradu- 
ate work has lasted one or two years, the degree probably 
will be Master of Science. Three or more years of 
graduate study earn a Ph.D. degree, which more and 
more geologists are securing. CARROLL LANE FENTON 

Related Articles. See the EARTH. AND Irs RESOURCES 
section of the READING AND Srupv GUIDE for a detailed 


list of references relating to Geology. See also the biogra- 
phies of Geologists listed in the BIOGRAPHY section of 


the Guipr. See also the following articles: 
Dinosaur Geography Petrology 
Earth Geological Survey Prehistoric 
Earthquake Geomorphology Animal 
Erosion Geophysics Prehistoric Man 
Floods and Glacier Prospecting 
Flood Control Ice Age (picture) 
Fossil Mineral Radiogeology 
Geochemistry Mountain Rock 
Volcano 
Outline 


1. How the Earth Began 
A. The Nebular Theory 
B. The Planetesimal Hypothesis 
C. Other Explanations 
Il. How the Earth Has Changed 
A. James Hutton and Sir Charles Lyell 
B. Volcanoes and Lava Flows 
C. Molten Rock Underground 
D. Movement of Sca and Land 
E. Rocks Are Remade 
Ill. Erosion and Deposition 
A. Weathering Destroys Rock 
B. Work of the Wind 
C. Running Water Destroys 
D. Water in the Ground 
E. Seas Destroy and Build 
F. Glaciers Change the Land 
G. Effects of Plants and Animals 
H. Sediment and New Rocks 
IV. An Outline of Earth History 
A. Eras, Ages, and Epochs 
B. Ages of the Earth 
C. Determining the Age of Rocks 
V. Divisions of Geology 
VI. Uses of Geology 
VII. Careers in Geology 


CROSS-BEDDING 


Questions 


About how old is the earth? 

What are some of the changes that have taken place 
in the earth since it was formed? 

Who first explained how canyons and gorges are 
formed? 

What is granite and how is it made? 

What is the meaning of each of the following in 
geology: (a) fault? (b) gneiss? (c) schist? 

How is the earth changed by frost? By wind? 

What is the difference between an old and a young 
river? 

How are caves formed? What causes hot springs? 

How does the sea destroy land? Build it up? 

How do scientists think petroleum was first formed? 

How is geology used in modern industry? 

What is the planetesimal hypothesis? 

How long ago did the Pliocene Epoch begin? 


Books to Read 


FENTON, CARROLL L. Earth's Adventures. Day, 1942. With 
MILDRED A. FENTON: Rocks and Their Stories. Double- 
day, 1951. The Fossil Book: A Record of Prehistoric Life. 
1958. 

GALLANT, Roy A. Exploring Under the Earth: The Story of 
Geology and Geophysics. Garden City, 1960. 

Lire MAGAZINE. The World We Live In. Simon & Schuster, 
1955. Another edition published in 1956 was prepared 
for young readers. 

Moore, PATRICK A. The Earth, Our Home. Abelard-Schu- 
man, 1957. A history of the earth for the layman. 
Reep, WILLIAM М. The Earth for Sam. Rev. ed. Harcourt, 

1960. 

RICHARDS, Horace G. The Story of Earth Science. Lip- 
pincott, 1959. A broad survey of geology for the 
amateur collector. 

SCHNEIDER, HERMAN and Nina. Rocks, Rivers and the 
Changing Earth: A First Book About Geology. W. R. Scott, 
1952. 

SEVREY, О. IRENE. The First Book of the Earth. Watts, 
1958. 

WYCKOFF, Jerome. The Story of Geology: Our Changing 
Earth Through the Ages. Golden Press, 1960. 


GEOMETRIC STYLE is a term used to describe Greek 
art from about 900 в.с. to 700 в.с, Greek pottery of 
that period is decorated with simple geometric patterns 
arranged in an orderly manner. Even when figures and 
scenes appeat, they are stylized and form part of the 
strict design. Other carly peoples also used geometric 
decoration. The style can be found among the Kwakiutl 
Indians in the Pacific Northwest and the Pueblo Indians 
of New Mexico and Arizona. Many artists of today have 
adopted an abstract geometric style. PETER SELZ 
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GEOMETRY, jee AHM uh trih, is an important branch 
of mathematics. The study of geometry consists of find- 
ing many interesting and unusual facts about points, 
lines, and planes. It also includes finding the lengths, 
areas, and volumes of geometric figures, or figures of various 
shapes. 

The name geometry comes from Greek words that 
mean earth and to measure. Originally, it dealt with the 
measurement of land. The ancient Egyptians used 
geometry to determine the size of their fields, and to 
find the boundaries of their farms after the yearly floods 
of the Nile River washed away or covered old land- 
marks. Surveying, a branch of geometry, became well 
developed thousands of years ago. 

In geometry, we start by assuming a group of facts 
to be true. We tell clearly what we are going to mean 
by certain words, Then we prove the truth of hundreds 
of further statements. We discover new ideas, and show 
old ideas to be true by the careful use of the rules of 
logic (see Loc1c). 


The Importance of Geometry 


Geometry began as a practical study, and still has 
thousands of everyday uses. [t is important as a school 
subject because it shows students how to develop ideas 
by logical reasoning, rather than by observation, de- 
scription, and measurement. Geometry is practical and 
already arranged in logical order. But, perhaps more 
important, geometry is so simple and easy to picture 
that almost anyone can understand it. We can reason 
our way ahead, step by step. 

We use geometry whenever we ask questions about 
the size, shape, volume, or position of anything. Auto- 
mobile designers use it when they figure out how to 
make pistons fit engine cylinders, and how to make the 
engines fit the car bodies. Engineers and architects use 
geometric drawings in the plans of buildings and 
bridges. Highway builders need geometry to plan roads, 

Every navigator of a sailboat, airplane, or spaceship 
must know geometry, because the principles of navi- 
gation are based on this study. The armed forces re- 
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quire officers and many enlisted men to know geometry 
so they can guide the ls, aim their guns and mis. 
siles, and understand advanced mathematics, 

In daily life, we find hundreds of uses for geometry, 
For example, you use geometry to dena closet shelf, 
to figure out how much gravel to buv for a roadway, 
or to make a pattern for a new dress 1 


Developing a Geometric Proof 


A geometric proof is somewhat lik 
For example, the points, lines, and planes used in ge- 
ometry are like the balls and bats пе еа in baseball, 
You must also define some terms, just as in baseball 
you would explain what you mean | out” or “home 
run.” And geometry has a set of rules. just as baseball 
has a rule book. 

The Basic Elements of plane geometry are the point, 
the line, and the plane. Plane geomet: y is the first kind 
of geometry studied in school. It deals with figures ona 
plane, or flat surface. This and other kinds of geometry 
are discussed in the section of this ai ` called Kinds 
of Geometry. 

In geometry, we consider that px 
planes are perfect. But the pictures w 
matical figures are only approxima 
in geometry, a point has a position 
size at all. A line has length, but no w 


n athletic game, 


nts, lines, and 
draw of mathe- 
For example, 
space, but no 
1. A plane has 
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Straight Line Curved Line 


Plane 


length and width, but no thickness. Of course, We 
cannot draw figures such as these exactly. We can 
only come close to them, perhaps correct to the nearest 
tenth or thousandth of an inch. 

Definitions. We must carefully define the terms used 
in geometry if we want to base our reasoning on them. 
For example, we cannot prove that a certain figure is 4 
parallelogram unless we define what we mean by the 
term parallelogram. ; 

We could define a parallelogram as a quadrilateral 
whose opposite sides are parallel. This definition begins by 
ruling out everything except a closed figure of four sides 
(a quadrilateral). Then it rules out all four-sided figures 
whose opposite sides are not parallel. The definition 
now defines a parallelogram and nothing else. Неге В 
another example of a geometric definition that tells 
what we mean by the word parallel, 

Two straight lines in the same plane which do not meet 
no matter how far extended are said to be parallel. 


Some terms in geometry are not defined. For ex- 
ample, mathematicians do not make a formal defini- 
tion of the term congruence. But we can define the term 
informally to help understand this important relation- 
ship. We may say that if you can put one figure on top of 
another so that they match throughout, the figures are congruent. 

Assumptions are statements that can be taken for 
granted. We cannot begin to reason until we have some 
statements on which to base our reasoning. Therefore, 
we must agree on certain statements to begin with. 
Almost everyone would agree that the assumptions used 
in plane geometry seem to be reasonable. The state- 
ments that follow from them also seem true, But we 
can use assumptions without being sure that they are 


true. In fact, we can use them without even asking if 
they are true. This is a basic fact about geometry, and 
about all reasoning as well. 


For example, a mathematician may assume that we 
have four dimensions instead of the three with which 
we are familiar—length, width, and thickness. He can 
then proceed to build up a perfectly good geometry of 
four dimensions. The study of four-dimensional geome- 
try might seem rather difficult because we cannot easily 
draw, or even imagine, the diagrams. 

An incorrect assumption may lead to incorrect con- 
clusions. Before the time of Christopher Columbus, 
most navigators assumed that the earth was flat. This 
led them to sail only near home, so they would not fall 
off the edge of the earth. Columbus assumed that the 
earth was round. He then concluded that he could 
reach India just as well by traveling west as by the 
familiar eastern route. He was right. 

Geometry is based on assumptions that we accept 
without proof. These assumptions are often divided into 
two sets—axioms and postulates. 

Axioms are general assumptions that govern not only 
geometry, but also arithmetic, algebra, and other fields 
of mathematics. Here are six axioms: 

А-1 Any quantity is equal to itself. 

A-2 Quantities equal to the same quantity are equal 
to each other. 

A-3 The whole of a quantity equals the sum of its 
parts. 

A-4 The halves of a quantity are equal. 

A-5 If equal quantities are added to equal quanti- 
ties, the sums are equal. 

A-61f equal quantities are multiplied by equal 
quantities, the products are equal. 

Postulates are assumptions that are not general, but 
are used particularly in geometry. Here are 11 postulates: 

Р-1 One and only one straight line may be drawn 
through any two distinct points. 

P-2 Two distinct straight lines cannot have more 
than one point in common. 

P-3 A line can be extended to any desired length. 

P-4 The shortest path between any two points is a 
straight line joining these points. 

P-5 All radii or all diameters of the same circle are 
equal, 

P-6 All right angles are congruent. 

P-7 A figure may be moved without changing its size 
or shape. 

P-8 Through a given point not on a straight line, one, 
and only one, straight line may be drawn that is parallel 
to the given line. 
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P-9 Corresponding parts of congruent figures are 
equal. 

P-10 Two triangles are congruent if two sides and the 
included angle of one are equal respectively to two sides 
and the included angle of the other. 

P-11 Two triangles are congruent if three sides of one 
are equal to three sides of the other. 

Advanced mathematicians do not like to accept as a 
postulate any statement that they can prove by other 
postulates. But, in elementary geometry, we sometimes 
accept without proof a statement that we can prove. 
For example, postulates P-10 and Р-11 can be proved 
by using other postulates. 

Theorems are formal statements that are to be proved. 
A theorem has two parts, the hypothesis and the con- 
clusion. The hypothesis states what we take for granted 
or assume. The conclusion states what we want to prove 
as a result. Here is a theorem: 

If two sides of a quadrilateral are equal 

and parallel, the figure is a parallelogram. 
The “if” part is the hypothesis. ‘The last five words are 
the conclusion. 

We may prove a theorem in several related steps. We 
justify each step by a definition, an axiom, a postulate, 
a previously proven theorem, by the use of what was 
given in the hypothesis, or by the way in which a help- 
ing construction line has been drawn. Here is a theorem 
and the steps involved in proving it: 

In an isosceles triangle, the angles 
opposite the equal sides are equal. 

Given: triangle ABC with АВ= AC (an isosceles tri- 
angle is one with two equal sides). 


A 


B 
D C 

To prove: angle C= angle B. 

First, draw line AD cutting angle BAC into two equal 
parts, and mecting line BC at point D. From the first 
axiom (A-1), we know that AD equals AD. We know 
that AB=AC, because that was given in the hypothe- 
sis of this theorem. We also know that angle DAB— 
angle DAC, because axiom A-4 says that halves of a 
quantity are equal. Now we see that two sides and the 
included angle of triangle DAB equal respectively the 
two sides and the included angle of triangle DAC. 
Therefore, the triangles are congruent by postulate P-10. 
Now we can see that angle C=angle B because they are 
corresponding parts of congruent triangles (P-9). 


Constructions 


It is useful to be able to construct certain figures ac- 
curately. For example, everyone should know how to 
bisect an angle, or cut it into two equal parts, and how 
to bisect a line into halves. It is also handy to be able 
to draw a perpendicular line to another line from a 
particular point. For these constructions, we need a 
ruler and a compass. 


III 
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Bisecting an Angle. Suppose we want to bisect the 
angle formed by lines m and n that meet at point А. 


Put the point of the compass at 4, and draw an arc 
cutting m and n at two points, called B and C. With 
B and C as centers, draw equal arcs that intersect at 
D. Draw line AD. Now angle DAC and angle DAB 
are each equal to half of angle BAC. 

We can prove this construction. Since AD in one tri- 
angle equals AD in the other triangle, we have con- 
gruent triangles. This is because three sides of one 
triangle are equal to three sides of the other (P-11). Now, 
notice that angle DAC and angle DAB have corre- 
sponding positions in both triangles. So these two 
angles are equal, because corresponding parts of con- 
gruent figures are equal (P-9). 

Bisecting a Line. To bisect a line AB, draw equal 
arcs with A and B as centers that cut each other at C 


C 


D 


and D. Draw CD. This line is the perpendicular bi- 
sector of the segment AB. 

Drawing a Perpendicular Line. To draw a line 
perpendicular to line / at point P, draw arcs using P 
as a center and cutting line / at A and В. Then, with 


E Р. В 


А апа В as centers, swing arcs longer than РА, cutting 
each other at C. Draw PC. This line is perpendicular to 
line / at P. 


Geometric Figures 


There are many kinds of geometric figures that have 
names. The ones found most commonly when studying 


elementary geometry include quadrilaterals and tri. 
angles. 


Quadrilaterals arc closed figures with four straight 


sides. Squares, rectangles, parallelograms, and trape- 
zoids are all quadrilaterals. ан 
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Rectangle Trapezoid 
Square Parallelogram Quadrilateral 


A trapezoid is a quadrilateral with two parallel sides, If 
two pairs of sides are parallel, we have a parallelogram, 
If all the angles are right angles, we have a rectangle, 


In a square, all the angles are right angles and all the 
sides are equal. Thus, a square is a kind of rectangle, 
which is a kind of parallelogram, which is a kind of 
trapezoid, which is a kind of quadrilateral, 
Triangles are closed three-sided figures. There are 


many special kinds of triangles. 


s 4 


Isosceles Equilateral Right Triangle 
An isosceles triangle has two sides of the same length. It 
also has two equal angles. An equilatera! iriangle has all 


sides equal, and all angles equal. A rig// triangle has one 
angle of 90°. If one angle of a triangle is larger than 90°, 
itis an obtuse triangle. If all the angles arc less than 90*, 
itis an acute triangle. 


Kinds of Geometry 


Plane Geometry deals with points. lines, polygons, 
and circles on a flat surface, In plane geometry, given a 
proper set of facts, we can prove such (hings as the fol- 
lowing: 

1. Two triangles have the same shape 

2. Two triangles have the same sizc 

3. Two angles are equal. 

4. Two lines are equal. 

5. Two polygons have the same size and shape. 

6. Two lines are parallel. 

We can learn ways of finding the sizes of angles, lines, 
and areas. We can also discover many interesting and 
useful ideas about circles, 

Solid Geometry includes the study of points, lines, 
and planes in space. Solid figures have three dimen- 
sions, such as length, width, and height. We can find 
these dimensions for cones, cubes, cylinders, prisms, 
pyramids, rectangular boxes, and spheres. Spherical 
geometry is an interesting branch of solid geometry. 
It deals with figures on the surface of a sphere. It is 
especially useful in navigation, because the earth В 
shaped approximately like a sphere. 

Analytic Geometry enables us to describe many 
kinds of lines, curves, and surfaces by means of mathe- 
matical equations. Also, a person may make an exact 
Picture of algebraic equations, and visualize or solve 
problems graphically. In fact, making graphs is the 
first step in understanding analytic geometry. — 

In analytic geometry, you can discover many intet- 
esting things about the parabola and other curves. This 
branch of geometry starts with the study of a group 0 
curves called conic sections, because they are formed by 
passing a plane through a cone. Conic sections include 
curved lines, circles, parabolas, ellipses, and hyperbolas. 


Many higher curves may be studied, including spirals 
and leaf-shaped figures. Analytic geometry uses trigo- 
nometry and also plays an important part in calculus 
(see TRIGONOMETRY; CALCULUS). 

Suppose you want to make a graph showing the 
relationship between the area of a square and one of its 
sides. The formula A=s? (the area equals the square of 
one side) expresses the relationship between the variable 
A and the side s. Draw two intersecting lines on which 
distances will represent the numbers: 5 on the horizontal 
line and А on the vertical line. Then make a table: 


A 


1. 50 A=0 
2 i А= 38 
3. s=} A=} 
4, s=1 A=1 
5, 022 A=4 
6. s=3 A=9 


Now you can find the point on the graph where s= 1 


and 1 = 1, and another point for each pair of numbers 
in the table. When you connect these points, you have 
part of a curve called a parabola. From this, you can 
read ihe length of side for any area. For example, for 


an area of 2 units, the side would be about 1.4 units. 


Cylinder 


Rectangular 
Box 


Prism Sphere 
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Non-Euclidean Geometry. Mathematicians have de- 
veloped many geometries, each based on a different set 
of postulates or assumptions. About 300 B.c., the Greek 
mathematician Euclid formally stated the first funda- 
mental assumptions in the geometry that describes the 
world as we usually see it. We call the system that 
resulted from Euclid’s assumptions Euclidean geometry. 
See EucLID or ALEXANDRIA. 

Euclidean geometry serves us well for most practical 
purposes. Curiosity about one of Euclid’s postulates has 
led to two other geometric systems, both of which have 
become useful in the study of physics. 

Postulate 8 stated that through a given point not on a 
straight line, one, and only one, straight line may be drawn 
that is parallel to the given line. You can see that there аге 
two possible ways that this postulate can be changed. 
One variation is to say that there may be more than one 
line parallel to the given line. That is, in the illustra- 
tion below there may be other lines than ¢ that go 
through point P and are parallel to line m. 


1 Jo 


n 


Another variation is to say that all lines through 
point P will meet line m, if we extend them far enough. 
Thus, line ¢ will meet line m. 

The mathematician does not concern himself with the 
questions, “Do these lines really meet?” He is equally 
interested in all possibilities. The two geometries based 
on these variations in Euclid’s postulate are called non- 
Euclidean because changing the parallel postulate 
leads to many interesting results different from ordinary 
plane or Euclidean geometry. 

In Euclidean geometry, we assume that lines ¢ and m 
do not intersect. If we assume the lines always intersect, 
we call the resulting system elliptic geometry. If we as- 
sume that two or more lines can be drawn through the 
given point P and not intersect line m, the resulting sys- 
tem of geometry is called hyperbolic geometry. All three 
geometric systems have practical applications in science. 


History 


The use of geometry dates back before the dawn of 
history. Excavations of ancient cities show that land 
and buildings were carefully laid out. Egyptian archi- 
tects and engineers designed and built huge temples 
and pyramids. Babylonian astronomers measured cir- 
cles and made careful observations of the planets and 
stars, We still measure angles the way the Babylonians 
did thousands of years ago when we divide a full circle 
into 360 degrees, a degree into 60 minutes, and a minute 
into 60 seconds. 

Historians believe that Egyptian and Babylonian 
geometry dealt only with practical problems. It was 
probably not until about 600 в.с. that Greek mathe- 
maticians started to develop the reasoning and logic 
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needed to prove the truth of mathematical statements. 
Thales of Miletus (c. 640-546 в.с.) began the study of 
lines and triangles. Pythagoras (c. 580-500 в.с.) devel- 
oped the interesting and useful theorem that bears his 
name (see PyrHAGOREAN THEOREM). 

Plato (4272-347 в.с.) developed the method of form- 
ing a proof. Aristotle (384-322 в.с.) noted the difference 
between axioms and postulates. About 300 B.C., Eu- 
clid organized geometry as a single logical system. His 
book, The Elements, remains a basic work in geometry 
and mathematics. It contains 13 books, of which 5 con- 
cern plane geometry and 3 deal with solid geometry. 
The rest give geometric explanations of mathematics 
now studied in algebra. Archimedes (287-212 B.C.) 
found volumes and areas by methods similar to those 
now used in calculus, These men and other Greek 
mathematicians developed elementary geometry to a 
high degree. 

Whenever possible, the Greeks based their proofs on 
constructions made by compasses and unmarked 
straightedges. They tried hard to make certain con- 
structions with these devices alone, but failed. Two such 
famous problems in mathematics are to duplicate a cube 
and to trisect an angle, 

Duplicating a cube is the problem of finding the length 
of the side of a cube whose volume is double that of a 
given cube. For example, if a certain cube has a volume 
of 8 cubic inches (with a side of 2 inches), what is the 
side of a cube whose volume is 16 cubic inches? 

Trisecting an angle is the problem of taking any angle 
and dividing it into three equal parts. 

Present-day mathematicians have proved that these 
constructions cannot be made with straightedges and 
compasses, using circles and straight lines alone. How- 
ever, the Greeks had many solutions to these problems 
that involved the use of higher curves, such as parabolas 
and hyperbolas. The Greeks solved many very difficult 
problems, some of which are now part of algebra, by 
means of geometric diagrams with elementary and 
higher curves and surfaces, 

The next great advance in geometry was made by the 
French mathematician René Descartes. In 1637, he 
published the first book on analytic geometry. He 
showed a relationship between algebraic equations and 
geometric figures. This opened new lines of thinking 
in mathematics. 

Shortly after 1800, Karl Friedrich Gauss and Georg 
Friedrich Riemann of Germany, János Bolyai of Hun- 
gary, and Nikolai Lobachevsky of Russia investigated 
what would happen if Euclid’s assumption about 
parallel lines were changed. This created new kinds of 
geometry, which gave Albert Einstein one of the start- 
ing points for his theory of relativity (see RELATIVITY). It 
also led to the mathematics which enabled later scien- 
tists to develop theories of atomic structure that led to 
the release of atomic energy. HOLMES BOYNTON 


Related Articles in Wonip Book include: 


ALLIED FIELDS 


Algebra Measurement Surveying 
Calculus Mechanical Drawing Topology 
Map Navigation Trigonometry 
Mathematics 
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Famous GEOMETRICI; ns 


Archimedes Euler, Leonhard P thago, 
Descartes, René Gauss, Karl | Thales B 
Euclid of Alexandria Ptolemy 

GEOMETRIC FIGURES AND. Cos ! RUCTION 
Angle Diameter Polygon Skew Line 
Axis Ellipse Prism Solid 
Circle Hexagon Pyramid Sphere 
Cone Hexahedron Quadrilate:.\| Square 
Cube Line Rectangle Tangent 
Curve Parabola Rhomboid Tetrahedron 
Cylinder Pentagon Rhombus Triangle 

UNCLASSIFIED 

Area Degree Pythocorean Theorem 
Axiom Logic Voli: 


Ovtline 


1. The Importance of Geometry 
Il. Developing a Geometric Proof 
A. The Basic Elements 
B. Definitions 
Ill. Constructions 
A. Bisecting an Angle 
B. Bisecting a Line 
C. Drawing a Perpendicular Linc 
IV. Geometric Figures 


C. Assumptions 
1). Theorems 


A. Quadrilaterals B. Triangles 
V. Kinds of Geometry 
A. Plane Geometry C. Analytic Geometry 
B. Solid Geometry D. Non-Eu idean Geometry 
VI. History 
Questions 
In what ways does geometry help us :u everyday life? 
What are the elements of geometry? 
How do assumptions govern geomet 
What are the two parts of a theorem 
What kinds of things can be proved in pilane geometry? 
On what questions do Euclidean ап! non-Fuclidean 
geometries differ? 
What important contributions did the ( ‘reeks make to 
geometry? 
What tools do you need to make geometric construc- 
tions? 


How is analytic gcometry useful? 

What are two geometric constructions that cannot be 
solved using only compasses, straightcdecs, lines, and 
circles? 

GEOMORPHOLOGY, ;zz oh mawr FALL oh jih, is the 
science that studies the surface of the carth and the 
changes that take place on it. This subject is a branch of 
geology or physical geography. 

The surface features of the earth go through regular 
cycles of change. As time passes, erosion wears down 
rocks and produces various kinds of landscape. The 
scenery that we see at any time and place depends on 
the kind of rock and the kind of erosion (see Erosion). 
Time is also important. An old stream flows through 
different surface features than a young stream. Under 
ground beds of rock also affect the scenery. For example, 
tilted layers of sandstone produce a different type of 
landscape than flat layers of limestone. 

Geomorphology puts these factors together to de- 
scribe the topography, or appearance, of land areas by 
the way the rocks look. It also classifies the topography 
according to its origin. This tells about the geologic his 
tory of a region. In this way, geomorphology aids in 
finding valuable mineral deposits or hidden sources of 
water. RICHARD M. PEARL 


See also Grotocy (Erosion and Deposition). 


GEOPHYSICS is the science of the earth and its atmos- 
phere. The geophysics of the main body of the earth in- 
cludes such branches as seismology, the study of earth- 
quakes; geology, the study of the earth’s crust and the 
changes it has undergone; and geodesy, the study of the 
shape and size of the earth and the measurement of 
distances between points. Glaciology concerns the prop- 
erties and motion of glaciers, and oceanography is con- 
cerned with tides, currents, and ocean beds, In geomag- 


netim and geoelectricity, scientists study the earth’s 
magnetic field and the electrical currents that flow 
around the earth, Gravimetry is concerned with the pull 
of grav ну. 

The branches of geophysics that study the lower part 
of the earth’s atmosphere include meteorology, the study 
of weather, and climatology, the study of climate. Geo- 
physicists investigate the upper atmosphere, the region 


that starts about ro miles above the earth, by studying 
sunlight, auroras, meteor trails, and radio waves. They 
also use balloons, rockets, and artificial satellites in 


upper-atmosphere investigations. 
Geophysics is an important and expanding science. 
Mineral prospectors use the principles of geophysics to 


locate deposits of oil, uranium, and other valuable 
minerals. The study of the upper atmosphere helps in 
weather forecasting and space travel. The most exten- 
sive geophysical investigations ever conducted were 
carried out by scientists from 66 nations during the In- 
ternational Geophysical Year (IGY), held from July, 
1957. to December, 1958. K. B. FENTON 


Related Articles in Мовір Book include: 


Climate Glacier Meteorology 
Earth International Geophysical Ocean 
Geodesy Year Space Travel 
Geology Magnet and Magnetism Weather 


GEOPOLITICS, JEE oh PAHL uh ticks, attempts to cx- 
plain world political developments in terms of geo- 
graphic space. According to this theory, the world con- 
tains only a limited amount of space, and all countries 
are involved in a never-ending struggle among them. 
selves to get enough to survive. Geopolitics tries to 
describe the relationship between space and foreign 
policy. A Swedish scholar, Rudolf Kjellen, was the first 
to usc this term. Geopolitics has now gone out of fashion 
because of its emphasis on only one factor in explaining 
the power of great nations. 

In the early 1900°5, Sir Halford Mackinder, an Eng- 
lish geographer, advanced a theory of geopolitics that 
emphasized the importance in world politics of nations 
that controlled great land areas. He called the great 
land mass of Europe, Asia, and Africa, the World Island. 
All other areas were only satellites. The central land of 
Europe and Asia, including Germany and Russia, 
was the Heartland. Control of the Heartland was sup- 
posed to be the key to world power. 

German geopoliticians, especially Karl Haushofer 
(1869-1946), combined Mackinders theory with some 
of their own theories and developed geopolitics into a 
pseudo science, They argued that modern advances in 
transportation and communication had opened great 
spaces of land and increased the power of the countries 
controlling that land. Oceanic countries would have to 
grant lebensraum (living space) to the newer, more dy- 
namic continental countries, Adolf Hitler put these 
ideas into practice. WILLIAM T, R, Fox 


GEORGE 


GEORGE was the name 
of six kings of Great Britain. 
The first two were more 
German than English, but 
George V and VI rank 
among the most truly Eng- 
lish of all British monarchs. 

George | (1660-1727) 
came to the British throne 
when Queen Anne died in 
1714. He was great-grand- 
son of King James I of Eng- 
land. Born and brought up 
in Germany, George had 
succeeded his father as elec- 
tor of Hanover in 1698. 

George was a shy, obstinate, and lazy man who 
neither aroused loyalty nor concerned himself with Eng- 
lish affairs. He knew that he had become king of 
England through a series of coincidences. But he did 
keep in close touch with his ministers, of whom the 
most famous was Sir Robert Walpole. ‘The two most 
dramatic events of George’s reign were the Jacobite re- 
bellion of 1715, which attempted to restore the Stuarts 
as rulers of Great Britain, and the bursting of the “South 
Sea Bubble,” a great financial scandal, in 1720. See 
Wacpote (Sir Robert). 

George Il (1683-1760) succeeded his father, George I, 
in 1727. Born in Hanover, he was almost as German as 
his father. A brave man, and ambitious for military 
prestige, he was the last British ruler to lead troops on 
the battlefield. This increased his popularity enor- 
mously. 

Although George П was a stubborn and rather stupid 
man, he usually took advice, especially if he was per- 
suaded that he had really originated the idea. During 
the first part of his reign, he depended chiefly upon 
Walpole and upon his wife, Queen Caroline, who took 
an active part in politics. Later, his chief ministers, 
Henry Pelham and the elder William Pitt, helped him 
greatly (see Prrr). 

Great changes marked the reign of George п. 
‘Triumphs, especially during the Seven Years’ War 
(1756-1763), laid the foundations of empire in India and 
Canada, and increased British prestige throughout the 
European world. The failure of the second Jacobite 
rebellion in 1745 proved the stability of the Hanoverian 
regime. Agricultural and in- 
dustrial advances changed 
the political and social 
structure of the country. 

George Ill (1738-1820) 
governed Great Britain dur- 
ing one of the most critical 
periods in the country's his- 
tory. He succeeded his 
grandfather, George II, in 
1760. During the following 
60 years, several revolutions 
modified every aspect of 
British life. The French 
Revolution threatened Brit- 
ain's existence. The Amer- 


Culver 


George ! 


George Il 


Culver 


Culver 


George IV 


George Ill 


ican Revolution cost Britain its American colonies. And 
the continuing Industrial Revolution created a new 
society and more than doubled the British population 
during his reign. New territories were acquired in place 
of those in America, however. In 1800, the Act of Union 
brought Ireland into the kingdom, which then became 
known as the kingdom of Great Britain and Ireland, 

George ПІ took a far greater part in governing Eng- 
land than George I or George II. Hardworking and 
proud of being English, he tried to destroy the power of 
the Whig aristocrats, who had held control for many 
years under Walpole, Pelham, and the elder Pitt. 
George chose his ministers, especially Lord North and 
the younger William Pitt, with this in mind (see Nort, 
Lorp). Unfortunately, George was emotionally unbal- 
anced, and became hopelessly insane in 1811. His wife 
was Charlotte of Mecklenburg-Strelitz. 

George IV (1762-1830), the son of George III, be- 
came king in 1820. He had served as regent for his 
father from 1811 to 1820. He lacked his father's ambi- 
tion to govern, and, with his brothers, he lowered the 
prestige of the royal family. His private life was scan- 
dalous, and he had no share in the important reforms 
of his brief reign. Among these were the reform of 
criminal law and of the police, the frecing of trade, and 
the grant of increased toleration to both Protestant dis- 
senters from the Church of England and Roman 
Catholics. Nevertheless, George IV was a man of 
taste, and he commissioned some of England's most 
beautiful buildings. 

George V ( 1865-1936), the second son of Edward 
VII, became heir to the throne when his older brother 
died in 1892. Meanwhile, he had been trained for the 
navy, and became a vice-admiral in 1903. He was 
married in 1893 to Princess Victoria Mary of Teck. 
They had six children. See Mary (Mary of Teck). 

George toured the world after his father became king 
in 1901. When he succeeded his father in 1910, his 
subjects knew little about him. But he and his queen 
gained immediate and lasting popularity by their 
courage and devotion during the greatest event of the 
reign, World War I. This popularity was increased by 
George's conscientious attention to his duties. A Silver 
Jubilec lasting three months celebrated 25 years of his 
reign in 1935. George V was succeeded by his oldest 
son, Edward VIII. 

George VI ( 1895-1952) was the second son of George 
V. He became king in December, 1936, after his elder 
brother, Edward VIII, abdicated. George VI reigned 
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George V 


Karsh, Ottawa 
George VI 


during one of the most troubled periods in the history 


of Great Britain. He was a popular monarch because of 
his untiring devotion to royal duty 

George studied under private tutors, then went to 
Osborne and Dartmouth naval sch: He became a 
midshipman on H.M.S. Collingwood in 1915, and served 
in World War I. He was with the Grand Fleet in the 


Battle of Jutland. In 1918, he joined ihe Royal Flying 
Corps and became a wing commander. He studied at 
Cambridge University in 1919. In 1920. he was created 
Duke of York. In 1923, George married Lady Elizabeth 
Bowes-Lyon (1900- ^ ), a daughter of the Scottish 
Earl of Strathmore and Kinghorne. [hey had two 
daughters, Elizabeth and Margaret Rose. 

King George and Queen Elizabei!; made tours of 


Canada and South Africa, and became the first British 
monarchs to visit the United States. 1) ing World War 
П, the royal family endeared itself to ihe people by 
sharing dangers and hardships with iem. Under the 


Labour governments of the years following the war, 
socialistic measures included socialized medicine, and 
nationalization of the Bank of England and the coal 
and steel industries. 

India became an independent dominion in 1947, and 
the words Emperor of India were dropped trom the King’s 
title. George was succeeded by his clder daughter, 
Elizabeth II (see ErizaBETH II). ues F, MULLETT 

GEORGE is the name of two kings of Greece. Е 

George I (1845-1913) replaced Otto, the first king of 
Greece, in 1863. Otto had been overthrown. George 
was a Danish prince, and the ancestor of every later 
Greek king. During his reign of about 50 years, Greece 
expanded by adding such territories as Thessaly and 
Crete. А revolutionist assassinated George in 1913: 
His oldest son, Constantine, succeeded him as king 
(see Consrantine I). 

George Il (1890-1947), the grandson of George 1, 
became king in 1922. His father, Constantine, had been 
deposed after the unsuccessful Greek invasion of Turkey. 
George was dethroned in 1923, and the Greeks estab- 
lished a republic. He was recalled to the throne in 1935» 
and a year later permitted one of his generals to estab- 
lish a dictatorship. The German invasion of Greece in 
1941 drove George and his government into exile. When 
he returned in 1946, a civil war broke out between 
communists and those who supported the king. George 
died during this war. в. V. BuRKS 

See also GREECE (History); Paur I. 

GEORGE, DAVID LLOYD. See Li ovp GEORGE, DAVID’ 


CHAT 


GEORGE, HENRY (1839-1897), an American social 
reformer, originated the single tax. The basic principle 
of this plan was that land is a free gift of nature; that 
all men have an equal right to use the land; and that it 
is unfair for a few to acquire great wealth by holding 
land which increases in value. George proposed to make 
this *uncarned increment" (increase in value) the source 
of all taxation (see SINGLE Tax). 

George was born in Philadelphia, and began support- 
ing himself at the age of 14, He sailed to Australia, 
hunted gold in British Columbia, and later became a 
printer, a reporter, and a newspaper editor. His theories 
were first published in 1871 in a pamphlet called Our 
Land and Land Policy. He stated his theory more com- 
pletely in Progress and Poverty (1879). In 1886, he was 
nearly elected mayor of New York. Н. W. SPIEGEL 

GEORGE, JAMES ZACHARIAH (1826-1897), was 
an American statesman, jurist, and soldier. He repre- 
sented Mississippi in the United States Senate from 
1881 until his death. He was the only Democrat to have 
an important share in framing the Sherman Antitrust 
Act of 1890 (see Trusr [Trust Legislation]. George 
served as chief justice of the Mississippi Supreme Court. 
He was called the state's “Great Commoner” (see 
Great Commoner). He fought in the Mexican War 
and in the Civil War. George was born in Monroe 
County, Georgia. ARTHUR A. EKIRCH, JR. 

GEORGE, LAKE. See LAKE GEORGE. 

GEORGE, LAKE. See Ausrratia (Rivers and Lakes). 

GEORGE, SAINT, is the patron saint of England. The 
facts of his life are hidden in legends, and little is known 
of him. He was probably born in Lydia of Cappadocian 
parents. He became a soldier and rose to high rank un- 
der Diocletian, but his open profession of Christianity 


St. George Slays a Dragon in this Picture by Raphael. 


Washington, D.C., Mel olleetion 


National Gallery of A 


GEORGE PEABODY COLLEGE 


led to his arrest. He was tortured and put to death at 
Nicomedia (А.р. 303) on April 23, which is his feast дау. 
Saint George was highly venerated by the crusaders, 
and in 1350 was made patron saint of England. The 
red cross of Saint George on a white background was 
long worn as a badge by English soldiers, and still ap- 
pears in the British Union Flag. The well-known legend 
of Saint George and the dragon may have arisen from 
attaching to the saint the story of Perseus in Greek my- 
thology. According to the story, Saint George killed the 
dragon to which the king's daughter was being sacri- 
ficed by slaying it with his magic sword called Ascalon 
(sometimes spelled Askelon). Perseus slew the sea mOn- 
ster that threatened Andromeda in much the same way- 
Saint George is also the patron saint of Portugal. In 
other European countries, he is protector of many 
societies. A nonpolitical association in the United States 
is known as Sons of Saint George. Forrow J. SHEEN 
See also Dracon (picture); Frac (color picture, 
Historic Flags of the World); GARTER, ORDER OF THE. 
GEORGE, WALTER F. See GEonGrA (Famous Geor- 
gians). 
GEORGE, WILLIAM R. See GEORGE JUNIOR REPUB- 
LIC. 
GEORGE CROSS. See DECORATIONS AND MEDALS 
(British Commonwealth). * 
GEORGE JUNIOR REPUBLIC is a village near Free- 
ville, N.Y. The inhabitants include boys and girls be- 
tween the ages of 13 and 19. ‘They receive full responsi- 
bility as citizens when they become 15 years old. 1 he 
town has its own constitution and runs its own affairs 
by means of town meetings. ES 
The boys and girls go to school and have jobs within 
the community. They are paid for their work in specia 
money which they use to buy what they need. The 
school provides a junior and senior high-school course. 
Boys may choose training in carpentry, printing, farm- 
ing, plumbing, or aeronautics. Girls may study office 
work, home economics, or the household arts. s 
Boys and girls come to the George Junior Republic 
from all parts of the United States. The republic was 
founded by William R. George (1866-1936) in 1895. 
Similar republics have been set up for children in other 
states. DONALD T. URQUHART 
GEORGE PEABODY COLLEGE FOR TEACHERS is. a 
coeducational privately endowed school at Nashville, 
Tenn. The college includes the Peabody Demonstration 
School. Both offer a complete educational program 
from nursery school through graduate school. 
George Peabody College is a southern regiona 
cation center for the training of elementary, secondary, 
and college teachers. George Peabody also trains school 
and college administrators, librarians, and other spe- 
cialists. The college provides special training for tcach- 
ers of handicapped and gifted children. d 
The college was founded in 1875 with funds provided 
by George Peabody, a philanthropist. In 1867, he 
founded the Peabody Educational Fund. George Pea- 
body College offered the first advanced professional 
degrees in education in the South, For enrollment, see 
UNIVERSITIES AND COLLEGES (table). Henry Н. HILL 
See also PEABODY, GEORGE; PEABODY EDUCATION 
FuND. 
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GEORGE PEPPERDINE COLLEGE 


GEORGE PEPPERDINE COLLEGE. Scc PEPPERDINE 
COLLEGE. 

GEORGE WASHINGTON BIRTHPLACE NATIONAL 
MONUMENT in Virginia, contains the site of the house 
where George Washington was born. The Memorial 
Mansion, not a replica of the original, was erected on 
the site of the birthplace. The 393.68-acre monument 
was established in 1930. 

GEORGE WASHINGTON BRIDGE over the Hudson 
River connects New York City at 178th Street with 
Fort Lee, N.J. Its span is 3,500 feet long. Four huge 
cables hold up this suspension bridge. Each cable is 
36 inches in diameter and consists of 26,474 steel wires, 
woven tightly together. The cables holding up the 
central portion contain 107,000 miles of wire. Two 
towers that rise 650 feet above the water support the 
cables. The floor of the bridge lies 253 feet above the 
water. It is 120 feet wide and contains an eight-lane 


road. The bridge was started in 1927 and completed in 
1931. It cost about $60,000,000. 

A six-lane second deck beneath the original roadway 
was scheduled for completion in 1962. The new deck 
provides changes in approaches to the bridge as 
well as new outlets to major interstate highways. The 
estimated cost of the second-deck project is about 
$183,000,000, Lee K, Jarre 


George Washington Bridge spans the Hudson River near 
its mouth and links New York City with Fort Lee, N.J. 


The Port of New York Authority 


GEORGE WASHINGTON CARVER NATIONAL 
MONUMENT, in southwestern Missouri, marks the 
birthplace of this famous scientist. He was born of slave 
parents, in a cabin on the farm of Moses Carver, The 
210-acre monument was established in 1951, 

GEORGE WASHINGTON OF CHILE. Sce Say Мак 
TÍN, José ре. 

GEORGE WASHINGTON OF SOUTH AMERICA, See 
Borívan, SIMON. 

GEORGE WASHINGTON UNIVERSITY is а coeduca- 


tional liberal arts school in Washington, D.C, It has 
colleges of arts and sciences; schools ‹ law, medicine, 
engineering, pharmacy, education and government, 


There is also an AROTC, а sumn session, and a 
junior college, called Columbian Coll: I he university 
conducts research projects sponsored by the federal 
government and by private business and industry. In 
1950 the library acquired the 70,000-volume library of 
the Carnegie Endowment for Intern il Peace. The 


location of the university provides man opportunities 
for using the many facilities of the Чоп capital, 
such as government departments, museums, art gal- 
leries, and libraries. George Washington University 
was founded in 1821. For enrollment UNIVERSITIES 
AND COLLEGES (table). MYRNA SEDGWICK 


GEORGE WILLIAMS COLLEGE is a privately con- 
trolled coeducational school in Chicago. Its basic goal 
is to provide professional education for Christian lead- 
ership, primarily for Young Men's Christian Associa- 
tions. Undergraduate courses lead to the B.S. degree in 
Health and Physical Education, and i Group Work, 
The school also offers tw« year cours the graduate 
level, leading to the M.S, degree. George Williams 
College was founded in 1890. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

GEORGETOWN (pop. 7 


‚509; alt. 10 ft.) is the capital 


and chief city of British Guiana. It lies on the east bank 
of the Demerara River, facing the Atlantic Ocean, For 
location, see BRITISH GUIANA (map). Georgetown 1$ 


built on low land. A sea wall and an extensive system 
of dykes protect the city from ocean tides. Georgetown 
provides the main outlet for the exports of British 
Guiana. A P. WHITAKER 

GEORGETOWN COLLEGE is a coeducational liberal 
arts school at Georgetown, Ky. It is privately controlled, 
but its administration is closely connected. with. the 
Baptist Church in Kentucky. The college grants bach- 
clor's degrees. Georgetown began as a classical school 
in 1787, and was chartered as a college in 1829. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). 1 

GEORGETOWN UNIVERSITY is a Roman Catholic 
university in Washington, D.C. It is conducted by the 
Fathers of the Society of Jesus. All the divisions of 
Georgetown except the College of Arts and Science 
admit women. The School of Nursing is for women only. 
'The main campus lies in northwest Washington, once 
the colonial village of Georgetown. Other divisions of 
the university include schools of medicine, dentistry; 
and law; a graduate school; and the Institute of Lan- 
guages and Linguistics. The School of Foreign Service; 
founded in 1919, was the first school in the United 
States to provide training for students interested in 
the diplomatic service or in overseas business. George- 
town was founded in 1789. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). Anne D, MCLAUGHLIN 


Tass, Sovfoto 


GEORGIA (pop. 4,049,000), often called the GEOR- 
GIAN Sovier Socrausr REPUBLIC, is one of the 15 re- 
publics that make up the Soviet Union. It lies in the 
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RUSSIA The Republic of Georgia 


in the Soviet Union lies on the 
eastern coast of the Black Sea. 
The capital, Tiflis, far left, 
lines both banks of the Kura 
River in a broad, terraced 
valley. 


extreme southwestern part of Russia, and covers 29,400 
square miles. Georgia borders the republic of Russia on 
the north, the republic of Azerbaidzhan on the east, the 
republic of Armenia and ‘Turkey on the south, and the 
Black Sea on the west. For location, see Russi (color 
map). 

The Caucasus Mountains, with the highest peaks in 
Europe, rise in northern Georgia. The Armenian Pla- 
teau and Lesser Caucasus Mountains make up the 
southern part of the republic. Two of every three Geor- 
gians farm for a living. They raise tea, citrus fruits, 
tobacco, and grapes in the warm, humid lowlands that 
stretch inland from the Black Sea. The republic has 
rich mineral resources, chiefly coal and manganese, and 
dense forests. Tiflis (also called Tbilisi), in eastern Geor- 
gia, is the capital of the republic (see TirLis). Batumi is 
the chief port on the Black Sea. 

An independent regime, headed by moderate Social- 
ists, was set up in Georgia in 1918. This government was 
overthrown by the invasion of the Red Army early in 
1921, after the end of the Russian civil war. Georgia 
then became a so-called Soviet republic. Actually, it is 
a political division under the Communist dictatorship 
of Russia. THEODORE SHABAD 


Georgetown University 


Georgetown University's 
White-Gravenor Building, left, 
contains many classrooms. 


Old North Building Porch, 
below, where Washington, La- 
fayette and Lincoln 
speeches. 


made 


GEORGIA, JAWR juh, or JA WR jih uh, is the largest 
state east of the Mississippi river. It was the last founded 
and farthest south of the original 13 American colonies. 
James Oglethorpe brought the first settlers only 42 years 
before the Revolutionary War and named the colony 
for King George II of England. Georgia has the nick- 
name THE EMPIRE STATE OF THE Sours, because of its 
size and industry. Atlanta is the capital and largest city, 

Country roads wind through fields of cotton, peanuts, 
and tobacco planted in the state’s red soil, Southern 
Georgia is a mild, sunny land of flowering magnolias, 
moss-draped trees, roses, and poinsettias. The beauty of 
the state has inspired many stories and songs. The 
Suwannee River that begins near Waycross was made 
famous by Stephen Foster’s song, “Old Folks at Home.” 

Georgia farmers were the first in the nation to grow 
cotton for use in industry. The state manufactures 
almost three fourths of the cord and fabrics used in auto- 
mobile tires. Georgia leads the states in the production 
of broiler chickens, peanuts, and pimiento peppers. It 
ranks high in the growing of pecans, watermelons, and 
cotton. Georgia is sometimes also called Tur РЕАСН 
Stare because it has long been a leading producer of 
peaches. 

Forests cover about two thirds of Georgia. They sup- 
ply about four fifths of the nation’s turpentine and rosin, 
The pine trees that tower over much of Georgia led to 
the expression “tall as a Georgia pine.” 

Beautiful marble from northwest Georgia was used in 
building the Lincoln Memorial in Washington, D.C., 
and for the state capitols in Rhode Island, Minnesota, 
Kentucky, and Arkansas, Georgia produced the largest 
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GEORGIA 


The Empire State of the South 


Land Regions 
of Georgia 


block of marble ever quarried. This 76-ton block is part 
of the Buckingham Fountain in Chicago. 

Many important events in history have taken place 
in Georgia. The University of Georgia, founded in 1785 
was the first state-chartered university. Eli Whitney ur 
vented the cotton gin in 1793, while visiting neat 
Savannah. Dr. Crawford W. Long, of Jefferson, discov- 
ered the use of ether as an anesthetic, and performed the 
first painless operation in 1842. Many hard-fought 


battles of the Civil War raged on Georgia soil. In 1943, 
Georgia became the first state to give 18-year-olds the 
right to vote. 

For Georgia’s relationship to its neighboring states, 
see SOUTHERN STATES. 


The Land and Its Resources 


Location and Size. Georgia has an area of 58,876 
square miles. The Color Map shows it is bounded on the 
north by Tennessee and North Carolina, on the east by 
South Carolina and the Atlantic Ocean, on the south 
by Florida, and on the west by Alabama. 

Land Regions. Georgia has six land regions: (1) the 
Appalachian Plateau, (2) the Appalachian Ridge and 
Valley Region, (3) the Blue Ridge Mountains, (4) the 
Piedmont, (5) the Atlantic Coastal Plain, and (6) 
the East Gulf Coastal Plain. 

The Appalachian Plateau occupies the northwestern 
corner of the state and extends into Alabama and 
Tennessee. This mountainous region ranges in height 
from 1,800 to 2,000 feet above sea level. Narrow valleys 
separate the wooded ridges. Thin, sandy soil makes this 
region the poorest farming area in Georgia. 

The Appalachian Ridge and Valley Region, in north- 
western Georgia, is divided into several broad, fertile 
valleys separated by long, parallel ridges. Pine and 
hardwood forests once covered these valleys. The rich 
soils now produce cotton, fruits, grains, and vegetables. 

The Blue Ridge Mountains rise in the northeastern 
part of the state. Many of the peaks are from 2,000 to 
nearly 5,000 feet high. Hardwoods and pine trees 
blanket the slopes of these mountains. The rivers of this 
area provide much of the state’s hydroelectric power. 

The Piedmont covers nearly a third of the state in a 


FACTS IN BRIEF 


Capital: Atlanta (since 1868). Earlier capitals, Savan- 
nah (1733-1786); Augusta (1786-1795); Louisville (1796- 
1806); Milledgeville (1807-1868). 

Government: Congress—U.S. Senators, 2; U.S, Repre- 
sentatives, 10. Electoral votes, 12. State Legislature— 
senators, 54; representatives, 205. Voting Age, 18 years. 
Counties, 159. 

Area: 58,876 square miles (including 602 square miles 
of inland water), 21st in size among the states. Greatest 
distance: (north-south) 315 miles; (east-west) 250 miles. 
Coast line, 96 miles, 

Elevation: Highest, Brasstown Bald, 4,784 feet above sea 
level; lowest, sea level along the coast. 

Population: 3,943,116 (1960), 16th among the states. 
Density, 67 persons to the square mile. Distribution, urban, 
55r ent; rural, 45 per cent. 

Chief Products: Agriculture, cattle, cotton, hogs, poultry, 
tobacco. Manufacturing and Processing, cottonseed oil, pea- 
nut oil, textile products, tung oil, wood products. Fishing 
Industry, shrimps. Forest Industry, lumber, pulpwood, 
rosin, turpentine. Mining, barite, bauxite, fuller’s clays, 
stone, cement, sandstone gravel, iron ore. 

Statehood: Jan. 2, 1788, the 4th state. ; 

State Seal: The arch represents the state constitution. 
The three columns bear Georgia’s motto. Georgia signed 
the Declaration of Independence in 1776. The seal has 
been in use since 1914. 

State Flag: The blue band next to the flagstaff bears 
the state seal. The remainder of the flag is the Stars and 
Bars, the battle flag of the Confederate States of America. 
Adopted in 1956. 

State Motto: Wisdom, Justice, and Moderation. 

State Song: “Georgia.” Words by Robert Loveman; 
music by Lollie Belle Wylie. 


The State Bird 
Brown Thrasher 


The State Flag 


The State Flower 
Cherokee Rose 


The State Tree 
live Oak 
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GEORGIA 


The maps and graphs on this page show the vari- 
ations in rainfall, population, and growing season. 
They also tell the chief ways the people earn their 
living and the average yearly value of the state's 
main products. 


POPULATION ^ 


Most of the people of Georgia live in the 
northern part of the state. 


Persons to the Square Mile 


Urban Centers 


Over 500,000, showing 
zm approximate shape 
= 200,000-500,000 
€ 100,000-200,000 
® — 50,000-100,000 
* — 20,000-50,000 


AVERAGE YEARLY RAINFALL 


The northeastern part of Georgia receives 

over 60 inches of rain each year. 
(inches) 

40-50 

_] 50-60 

60-80 


GROWING SEASON 


The southern part of the state has a 
growing seoson over eight months long. 
Average Number of Days 
Without Killing Frost 

180-200 

200-220 
220-240 
240-260 
260-280 
over 280 
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TOTAL PRODUCTION 52,546,000,000 


Mining 2% £ Agriculture 
7% A 


| GEORGIA'S LEADING PRODUCTS - 


Each Вох ШШ Represents $20,000,000 Worth cf Products. 


MANUFACTURING тою! Value Added $1,805,000,000 


Textiles $429,000,000 

Transportation Equipment $283,000,000 
Food Processing 280,000,000 

Pulp & Paper Products $176,000,000 
Clothing M $132,000,000 


К 
Lumber & Forest Products PPS $13,000,000 


AGRICULTURE Total $684,000,000 


Poultry & Eggs 
Cotton 

Corn $75,000,000 

Tobacco $66,000,000 

. Hogs $54,000,000 


Dairy Products ШШ! $45,000,000 


MINING Total $55,000,000 
Cloy ш $24,000,000 


Stone Ш $18,000,000 


Ў All figures are based оп 
government statistics for a 4 year period. 


ECONOMIC ACTIVITY 


Textiles account for over 23 per cent of 
Georgia's manufacturing income. 
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MANUFACTURING 
® Textiles Û Chemicals 
d? Food Processing A9 Metal Products 
Transportation Equipment A Machinery 
Clothing E Stone, Clay & Glass Products 
E Lumber & Forest Products 
MINING 
Q Stone 
AGRICULTURE 
[|__| General Farming 
Cotton 


Special Crops & General Farming 
Marshland 


GEORGIA'S CHIEF 
MANUFACTURING CENTERS 


Q $100,000,000 $500,000,000 
to to 
$500,000,000 $2,500,000,000 


v and World Book editors 


COPYRIGHT ву RAND me NALLY а COMPANY 


Evans, 600 .. 
Everett, 150 

Experiment, 2.497 
Faceville, 100 ... 
Fair Oaks, 7,969 . 
Fairburn, 2,470 B 4, 
Fairfax, 150 ia 


Fairmoun 
Fairview,” 2,000 
Fairyland,” 1,000 


Fargo, 1,000 
Farmington,” 151... 
Fayetteville, 1,389 . 
Felton, 160 ... 
Fender, 150 . 
Fitzgerald. 8,781 
Five Points, 1,400 
Flemington, 149 . 
Flippen, 400 

Flovilla, d 
Flowery Branch, 
Folkston, 1,810 ....9 
Forest Park, ae 201 . 
Forsyth, 3,69 
Fort Gainos, 
Fort Oglethorpe, 


о: 


E Soe SA А eae StS Faye ues 
mon moOmmoommmmooomnumumo»momo 


Four Points 
Fowlstown 
Franklin, 
Franklin 


Funston, 21 


Gaddistown, 
Gainesville, 16,523 . 
Gainesville Cotton 
Mills," 2.207 ...... B 
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wide belt running east and west through central Georgia. 
This gently rolling area slopes up from less than 400 feet 
above sea level in the south to about 1,500 feet in the 
north. The cities of the region and those along its 
southern boundary make it the most densely populated 
section of Georgia. They include Atlanta, Columbus, 
Macon, and Augusta. The southern boundary of the 
Piedmont is known as the “fall line," because rapids 
and falls occur where streams cross it (see FALL LINE). 

The Atlantic Coastal Plain spreads across more than a 
fourth of the state in the southeast. This flat plain has a 
light, sandy loam soil that favors the growing of peanuts, 
tobacco, sweet potatoes, and watermelons. Okefenokee 
Swamp lies in the southern part of the plain and extends 
into the East Gulf Coastal Plain (see OKEFENOKEE 
Swamp). 

The East Gulf Coastal Plain covers almost a fourth of 
the state in the southwest. Its soils, crops, and flat 
surface are similar to those of the Atlantic Coastal Plain. 
The rivers draining the East Gulf Coastal Plain flow to 
the Gulf of Mexico, and those that drain the Atlantic 
Coastal Plain flow into the Atlantic. 

Coast Line. Georgia has 96 miles of coast line on the 
Atlantic Ocean. The principal ports are Savannah and 
Brunswick. The Golden Isles, a string of islands along 
the coast, are popular resorts. 

Mountains. The Appalachian Highlands extend into 
northern Georgia from North Carolina and Tennessee, 
and cover about 1,850 square miles. The Blue Ridge is 
the main backbone of these mountains. Travelers can 
easily cross the Highlands at Rabun Gap in the north- 
eastern corner of the state, and at Ellijay Valley in 
north-central Georgia. A steep climb is necessary to cross 
at other places. The highest peak in Georgia is Brass- 
town Bald, or Mount Enotah (4,784 feet), near the town 
of Young Harris. Most of the Blue Ridge lies 3,000 feet 
above sea level, and 18 peaks in Georgia rise above 
4,000 feet. 

Rivers, Waterfalls, and Lakes. The streams of north- 
western Georgia empty into the Tennessee River. But 
most of the state’s rivers follow the general slope of the 
land and flow directly to the Atlantic Ocean or the 
Gulf of Mexico. The large rivers include the Savannah, 
the Altamaha, the Flint, and the Chattahoochee. 

The most scenic waterfalls in the state include 
Amicalola and Toccoa. Amicalola Falls on Amicalola 
Creek plunges 729 feet near Dawsonville. Toccoa Falls, 
formed by Toccoa Creek in the town of Toccoa, drops 
186 feet. Hydroelectric power dams form beautiful lakes 
on many rivers. The lakes include Clark Hill Reservoir 
on the Savannah River, Jim Woodruff Reservoir on the 
Flint and Chattahoochee rivers, Lake Lanier on the 
Chattahoochee, Allatoona Lake on the Etowah River, 
and Lake Sinclair on the Oconee. 

Natural Resources of Georgia include about 24,000,- 
900 acres of forests; rivers and lakes that provide water 
for electric power; rich soils; and a variety of minerals, 
including three fourths of the nation’s kaolin, used in 
making porcelain. 

Soils. The valleys in the mountains of northern 
Georgia have fertile alluvial soils washed down from 
the mountains. The Appalachian Ridge and Valley 
Region is noted for exceptionally rich valley soils. Ridges 
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in this region have coarse, sandy soil, with low fertilit 
Clay loams with red clay subsoils cover the Piedmon 
and often give many of the hillsides a red color, Ch 
soils of the coastal plains are easily cultivated, sang 
loams of moderate fertility. Thin, sandy soils cover th 
Appalachian Plateau. 

Minerals. Clays, the state’s most important miner 
lie along the southern edge of the Piedmont. This regio 
also has deposits of granite. Georgia's chief ma 
deposits are in Pickens County. The north-central Pig 
mont has a small quantity of gold, and rich deposits 
feldspar, granite, and quartz. Most of the gold in th 


United States came from this region until 1849, whe 
larger deposits were discovered in California. The state 
richest deposits of manganese and barite lie in th 
Appalachian Ridge and Valley Region. Mineral n 
sources of the coastal plains include bauxite, kaoli 
fuller’s earth, and claylike materials called bento 


used in oil drilling. The state’s few coal deposits | 
in the Appalachian Plateau. Iron ores occur in th 
Appalachian Plateau and the Appalachian Ridge an 
Valley regions, and also southeast of Columbus. Othe 
minerals include asbestos, beryllium, lime, mica, slate 
and talc. 
Forests cover almost two thirds of Georgia. The mot 
than 160 kinds of trees include pine, oak, gum, сейа 
poplar, hickory, cherry, and walnut. A belt of pine ani 
hardwood trees covers the northern hall of the state. Th 
southern half has chiefly pine trees, and magnificent li 
oaks, the state tree. Maple, oak, hickory, birch, 
beech trees cover portions of the Blue Ridge. Georgi 
leads the nation in reforestation. From: 1938 to 1958 
more than 600,000 acres in Georgia were planted in tree 
Plant Life. Rhododendron and laurel grow in tht 
mountains. Beneath the tall trees of the coastal are 
is a thick undergrowth of grass, small shrubs, palmettos 
and vines. Wild flowers, which add io the natura 
beauty throughout the state, include the Cherokee rose 
violets, daisies, and Japanese honeysuckle. 
Animal Life in Georgia includes the bear, beavel 
deer, fox, opossum, rabbit, raccoon, and squirrel. Abou 
350 kinds of birds live in the state. Game birds includ 
quail, doves, wild turkeys, marsh hens, ruffed grouse 
and many kinds of ducks. Songbirds include the mock 
ing bird, wood thrush, and brown thrasher. Okefenoke 
Swamp is one of the largest natural bird refuges in j 
nation. It covers 700 square miles. Rainbow trout, cak 
fish, eels, bass, bream, shad, and mackerel swim in 
rivers and streams. Turtles live along the coast. АШ 
gators, shrimp, oysters, and crabs are also plentiful in 
the coastal waters, | 
Climate. Georgia has a moderate climate, with d 
average annual temperature of 65° F. It has an averagt 
July temperature of 78° F. In September, 1925, UM 
temperature climbed to a record 111° F. at Americ 
‘The temperature slipped to an all-time low of —17 
near Lafayette in January, 1940, but the winters alt 
usually short and mild. January temperatures averag 
45° F. Georgia has an average snowfall of 1 inch a yea 
most of it in the north. J 
About 47 inches of rain falls each year in Georgia 
July and August are the rainiest months. The dries! 
months are October and November. These weath 
conditions, and the absence of frost in most areas ay 
about 210 days a year, especially favor the raising © 


cotton, which requires a wet growing season and a dry 
harvest period. Rabun and ‘Towns counties in the north- 
east have an average annual rainfall of about 80 inches. 


Life of the People 


The People. The U.S. Bureau of the Census re- 
ported that Georgia had a population of 3,943,116 in 
1960, or about 67 persons to the square mile. This was 
an increase of 15 per cent over 1950. About 72 of every 
100 persons are American-born whites, chiefly of Eng- 
lish, Scottish, Irish, and German descent. About 28 of 
every 100 persons are Negro. About 55 of every 
100 Georgians live in cities, and the rest in rural areas. 

The Baptist Church is the largest religious group in 
Georgia, with the Methodist Church ranking second, 
Other groups include the Presbyterian, Episcopalian, 
Lutheran, Christian, Roman Catholic, and Jewish. 

Favorite foods in Georgia include hominy grits, sweet 
potatocs, corn bread, fried chicken, and peaches. Tur- 
nip greens and pot liquor, the liquid remaining in the 
pot after the greens are cooked, is another favorite. 
Many families eat black-eyed peas and hog jowl on 
New Year’s Day to bring luck. Coca-Cola, which origi- 
nated in Georgia, is popular in much of the world. 

Cities. Atlanta, where about one eighth of Georgia’s 
people live, is the leading commercial center of the 
Southeast, Its people have preserved much of the easy- 
going life of the Old South. Trees and lawns line the 
streets, and zoning laws ban industries from residential 
areas. Georgia has 33 other cities with populations of 
over 10,000. The largest include Savannah, Columbus, 
Augusta, and Macon. See the separate articles on 
Georgia cities listed in the Related Articles at the end of 
this article. 

Country Life. Small villages throughout the state 
serve as trading centers for neighboring farms. Some 
farmers live in villages or small towns instead of on the 
farms where they work. Most of the country houses are 
made of wood. A typical farmhouse has about five rooms, 
with two or more sheds nearby. Georgia farmers are often 
called “wool hats,” because of their felt hats. Many 
farms have a few “coon” and “possum” dogs for hunt- 
ing, a favorite sport. Farmers often gather on courthouse 
steps or at crossroad stores and discuss politics. In many 
small towns, a statue of a Confederate soldier stands 
guard before the courthouse. 

Saturday afternoon is a holiday for many Georgians 
in farm areas, They flock into the villages and fill the 
streets and stores. Activities sponsored by the churches 
play a large part in the social life of farm families. 
Churches, or their Sunday schools, sponsor picnics and 
barbecues. Many churches have dining halls where 
family-night suppers are served one night each weck. 


Work of the People 


Georgia has changed since the 1920's from an agricul- 
tural state to an agricultural-industrial state. The chief 
reasons for this change include the mild climate, a ready 
supply of labor, good transportation, nearness of fac- 
tories to raw materials, and adequate electric power. 
About 23 of every 100 employed persons work in manu- 
facturing, 21 in farming, 16 in wholesale and retail 
trade, and 5 in construction and the building trades. 

Agriculture. Georgia has long summers, and abun- 
dant rainfall favorable for a wide variety of crops. In 
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addition, the soils respond well to fertilizers. Most of the 
types of crops grown in the United States can be raised 
in the valleys, fertile plains, or rolling uplands of Georgia. 
‘The average farm in Georgia covers about 130 acres. 

Cotton and Other Field Crops. For more than a hundred 
years after Eli Whitney invented the cotton gin in 1793, 
Georgia farmers depended chiefly on cotton for income. 
Until the 1930's, the constant planting of cotton 
reduced the fertility of much of Georgia’s soil. Cotton is 
still the state’s most important crop, but the farmers no 
longer rely upona single crop for income. Cotton grows 
everywhere in Georgia except in the coastal and moun- 
tain areas. Farmers grow tobacco in the central and 
southern sections. The state ranks among the leaders in 
cotton and tobacco production. 

Almost every farmer raises corn, Other grain crops 
include wheat, barley, and oats. Georgia leads the na- 
tion in growing peanuts, and is one of the leaders 
in growing pecans. Georgia farmers grow peanuts 
throughout the Piedmont and coastal areas. After they 
harvest the peanut crop, they often turn their hogs into 
the fields to eat the plants. 

The area around Albany is one of the chief centers in 
the United States for the production of paper-shell 
pecans. Sorghum grows in the southwest. Grady County 
leads the state in production of tung nuts, used to make 
tung oil, a drying agent. Georgia ranks second among 
the states in raising watermelons. 

Fruits and Vegetables. Macon is the center of Georgia’s 
peach-growing belt. Famous varieties of peaches devel- 
oped here include the Georgia Belle, Hiley Belle, 
Elberta, and Hale. Apples grow in the Highlands area, 
especially in Habersham and Rabun counties. The state 
ranks fourth in the production of cantaloupes and honey- 
dew melons. Other important fruits include grapes, pears, 
plums, and several kinds of berries. Georgia ranks first in 
production of pimiento peppers. O ther vegetablesinclude 
asparagus, tomatoes, collards, potatoes, celery, lettuce, 
peas, cucumbers, okra, beans, onions, and cabbage. 

Livestock. Georgia’s income from beef cattle increased 
more than 500 per cent between the mid-1940's and the 
mid-1950's. Many Georgia farmers began raising cattle 
during this period. The mild climate allows economical 
forage-grass feeds to grow most of the year. Purebred 
cows supply milk, Other important livestock includes 
hogs and poultry. Georgia leads the nation in broiler- 
chicken production, with nearly 240,000,000 broi 
a year. It also ranks as onc of the leading mule-raising 
states. Farmers often keep bees and sell the honey. 

Manufacturing and Processing. The production of 
cotton textiles is the oldest and most important Georgia 
industry. Dalton, Macon, La Grange, Columbus, and 
other cities have cotton mills. Other leading manufac- 
tures include lumber, paper and pulp, food products, 
clothing, transportation equipment, automobiles, and 
chemicals. Silvertown has one of the world's largest 
mills for making rayon and nylon cords for automobile 
tires. 

Leading cottonseed-oil products include cooking fat 
and soap. Farmers use cottonseed meal as cattle feed 
and fertilizer. Another important industry is crushing 
peanuts for oil and peanut butter. Dawson has many 
large peanut-processing plants, Cairo ranks as one of 
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the largest cane-sirup refining centers in the United 
States. Other factories process and pack fruits, vegeta- 
bles, and sea foods. Brick, tile, terra cotta, earthenware, 
and other clay products come from factories at Macon, 
Atlanta, Augusta, Columbus, and Milledgeville. Impor- 
tant products also include building stone, fertilizer, 
cement products, paint, varnish, glassware, and tung oil. 

Mining. Nonmetals account for most of Georgia’s 
mineral production. Clay and clay products make up 
about half the total. Georgia is the leading producer 
of kaolin. One of the world’s greatest kaolin belts 
stretches from Columbus to Augusta. Manufacturers 
use kaolin for porcelain. Georgia ranks second in the 
production of fuller’s earth, a sandy clay used to refine 
mineral and vegetable oils. 

Georgia stands first in granite production. Large 
quantities of granite are quarried in the Piedmont 
region. Georgia is third in marble production. A fine- 
grained marble comes from quarries near Tate. The 
Appalachian Valley furnishes a fine grade of limestone. 

Georgia ranks second to Arkansas in the production 
of bauxite, the ore used to make aluminum. The largest 
deposits of yellow ocher in the world lie near Cartersville. 
This claylike iron ore is used in linoleum and paints. 
Barite, also found in this region, can be used as a sub- 
stitute for white lead in paper, rubber, and oilcloth. 
Miners dig small amounts of coal and iron in north- 
western Georgia. Various sections of the Appalachian 
region have gold deposits. The nation’s first gold rush 
took place in 1828 when gold was discovered near 
Dahlonega. Gold mining in this region stopped after 
richer gold veins were discovered in California. 

Forest Industry. The pine and hardwood forests of 
Georgia provide many raw materials for large indus- 
tries. The state ranks first in production of turpentine, 
rosin, and pine oil. These products come from the 
yellow-pine forests of southern Georgia. Savannah and 
Brunswick have large turpentine and rosin refineries. 
Other pine products include lumber, barrels, and rail- 
road ties. Cellulose from pine trees forms the base for 
rayon, cellophane, and plastics, Lumberjacks cut beau- 
tifully grained white oaks and other hardwoods from 
the northern part of the state for making furniture, floor- 
ing, and interior finishings. Paper mills turn the slash- 
pine lumber of southern Georgia into many grades of 
paper, from paperboard to newsprint. 

Fishing Industry. Georgia is among the leading 
shrimp-producing states. Almost 15,000,000 pounds of 
shrimps are processed each year in Savannah. Com- 
mercial fishermen also catch crabs, oysters, and shad 
along the South Atlantic Coast. 

Electric Power. About a fourth of Georgia’s potential 
hydroelectric power has been developed. Dammed 
rivers in the Appalachian Mountains provide much of 
the electric power. Large hydroelectric plants include 
Clark Hill Dam on the Savannah River, Buford Dam 
on the Chattahoochee, and Allatoona Dam on the 
Etowah. Other large plants stand in the mountains 
north of Tallulah Falls. Coal-burning steam plants in 
Atlanta, Macon, Newnan, Rome, and other cities also 
supply electricity. For Georgia’s kilowatt-hour produc- 
tion, see ELECTRIC Power (table). 

Transportation. Atlanta ranks as one of the nation's 
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chief transportation centers. Airlines, 
roads, and ships serve the state. 

Aviation. Airlines link Georgia with all parts of the 
United States. Atlanta has one of the то largest airports 
in the country, and Georgia has more than 40 airports, 

Railroads. Atlanta is the most important railroad 
center in the Southeast. The main lines of several rail. 
roads link the city with the rest of the country, An 
extensive system of railroads was developed in Georgia 
before the Civil War, and today the state has about 
6,000 miles of main-line track. 

Roads and Highways. Georgia has more than 90,000 
miles of roads, over half of which are paved. The state 
began a program of paving farm-to-ma let county roads 
after World War II. 

Shipping. Georgia's two chief poris. Savannah and 


highways, тай, 


Brunswick, provide steamer service to many countries, 
The State Port at Savannah, a quarteriiaster depot that 
Georgia bought from the federal government, is one of 
the most modern port facilities in ihe world. About 
$100,000,000 worth of exports pass through the portof 


Savannah every year. In 1819, the Savannah Steam 
Ship Company sent the Savannah to Liverpool, Eng- 
land. It was the first steamship to cross the Atlantic. 
See SAVANNAH. 


Waterways. Georgia’s part of the Atlantic Intra- 


coastal Waterway carries about 500,000 tons of shipping 
annually (see ATLANTIC INTRAGOASTA1. W ^ TER WAY). The 
Savannah River is navigable to Augusta, and the Flint 
River to Bainbridge. Barges travel up the Altamaha 


River to docks near Baxley. 

Communication. The state's first newspaper, the 
Georgia Gazette, was founded at $ауап: «1 in 1763. The 
Cherokee Phoenix, the world’s first newspaper published 
by and for Indians, started at New Echota in 1828. It 
was printed in the Cherokee alphabet, The Augusta 
Chronicle, Georgia's oldest newspaper still being pub- 
lished, appeared in 1785. 

More than 300 magazines and daily and weekly 


newspapers are published in the state. The Atlanta 
Journal, the Atlanta Constitution, and the Savannah 
Morning News lead in circulation. Atlanta, Savannah; 


Macon, and other cities have book-publishing firms. 

The Atlanta Journal established the South’s first radio 
station, WSB, in 1922. WSB became the first radio station 
in the United States to have regular nightly programs 
and a broadcasting slogan, “The Voice of the South. 
WSB also originated the use of musical notes for station 
identification. The first television station in the South 
was WSB-TV, established at Atlanta in 1948. 


Education 


Schools. In the state's early history, rich planters enr 
ployed tutors for their children. Farmers in a community 
often joined together to employ a teacher for p 
children, “Old field schools" began in this way. e 
1817, the state set up a fund to pay the tuition of Ў 
dren whose parents were poor. The state also lw 
grants of money from time to time to help pe 
academies. A few cities and counties had good schools, 
but there was no effective system of public school 
Georgia before the Civil War. *Manual-labor" schoo 
were started after 1830. At these schools, students EU 
pay part of their expenses by working on the sc a 
farms. Mercer, Emory, and Oglethorpe universities W 


manual-labor schools at one time, Gustavus Orr, state 
commissioner of education after 1872, started so many 
public-school improvements that he became known as 
“the father of the Georgia free school system." But the 
state did not finance high schools until 1912. In 1902, 
Martha Berry founded the famous Berry School for 
mountain children at Mount Berry. 

The state spends more than half its income on educa- 
tion. The law requires all children between the ages of 
7 and 16 to attend school. Between 1950 and 1955, the 
state appropriation for public schools more than doubled. 
This increase was made possible by the adoption of a 
general sales tax in 1951. For the number of students 
and teachers in Georgia, see EDUCATION (table). 

The University of Georgia, founded in 1785, is one of 
the oldest state-chartered universities in the United 
States. It forms one of the 19 units of the state university 
system. The state has 26 accredited four-year colleges 
and universities, 5 nonaccredited four-year colleges, and 
16 junior colleges. 

Libraries. The trustees of the Georgia colony estab- 
lished a library as early as 1741. In 1887, Francis T. 
Willis, a physician of Richmond, Va., gave Georgia its 
first free library, the Mary Willis Free Library at 
Washington. The Young Men's Christian Association 
established one of the first libraries in Atlanta in 1867. 
This library was opened to the public in 1902, and now 
is the Atlanta Public Library. The state has about 20 
regional, 80 county, and 40 independent local libraries. 
Bookmobiles serve farm communities in about half the 
counties. The University of Georgia and Emory Uni- 
versity have the largest libraries in the state. 

Museums. The museum at the Ocmulgee National 
Monument, near Macon, has exhibits that explain the 


UNIVERSITIES AND COLLEGES 


The following accredited universities and colleges 
have separate articles in THE WoRLD Book ExcvoLo- 
PEDIA. l'or enrollments, see UNIVERSITIES AND COLLEGES 


(table). 
МАМЕ Location FOUNDED 
Agnes Scott College Decatur 1889 
Albany State College Albany 1903 
Atlanta University Atlanta 1865 
Berry College Mt. Berry 1902 
Brenau College Gainesville 1878 
Clark College Atlanta 1869 
Emory University Atlanta 1836 
Fort Valley State College Fort Valley 1895 
Georgia, University of Athens 1785 
Georgia Institute of Technology Atlanta 1885 
Georgia Southern College Statesboro 1908 
Georgia State College for Women Milledgeville 1889 
Georgia State College of 

Business Administration Atlanta 1914 
La Grange College La Grange 1831 
Mercer University Macon 1833 
Morchouse College Atlanta 1867 
Morris Brown College Atlanta 1885 
North Georgia College Dahlonega 1873 
Oglethorpe University Atlanta 1835 
Paine College Augusta 1882 
Savannah State College Savannah 1890 
Shorter College Rome 1873 
Spelman College Atlanta 1881 
Tift College Forsyth 1849 
Valdosta State College Valdosta 1906 
Wesleyan College Macon 1836 
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burial grounds, a prehistoric cornfield, and an earth- 
lodge (council chamber) in the area, It is one of the 
largest Indian-history museums in the country. 

The Telfair Academy of Arts and Sciencesin Savannah 
is one of the South's finest art galleries. Other leading 
art museums include the High Museum of Art in 
Atlanta, and the Georgia Museum of Art at the Uni- 
versity of Georgia. 


The Arts 


Architecture. The early architecture of Savannah and 
other coastal cities showed English influence. William 
Jay, a noted English architect, came to Savannah early 
in the 1800s. The Federal-style homes that he built 
there are among the finest of this type in America, The 
planters of the Piedmont favored the Greek Revival 
style. Many impressive white-columned homes of the 
pre-Civil War period still stand in that region. 

Literature. Customs brought from other lands in the 
1700's helped produce a folklore that influenced Georgia 
writers of the 1800's. This folklore is found in the 
philosophy of Augustus Baldwin Longstreet and Charles 
H. Smith, known as Bill Arp. Other tales originating in 
Georgia include the Uncle Remus stories of Joel 
Chandler Harris, the Negro tales of Harry Stillwell 
Edwards, and the mountaineer stories of Will N. Harben. 
The most celebrated poet of Georgia was Sidney Lanier. 
The poet Frank L. Stanton wrote the lyrics of “Mighty 
Lak a Rose,” and Robert Loveman wrote “Rain Song.” 

One of Georgia’s best-known writers, Margaret 
Mitchell, wrote the historical novel Gone with the Wind, 
for which she won a Pulitzer prize in 1937. Another 
Georgian, Caroline Miller, won a Pulitzer prize in 1934 
for her novel Lamb in His Bosom. Erskine Caldwell wrote 
Tobacco Road and other books concerning Southern 
social problems. Laurence Stallings and Ward More- 
house became famous playwrights. 

Painting and Sculpture. In the carly days, "rider 
artists” traveled from town to town on horseback, paint- 
ing pictures of wealthy planters and their families. One of 
the state’s leading painters today is Lamar Dodd, head of 
the art department of the University of Georgia. Many 
works of Edward Kemeys, a Georgia sculptor, are exhib- 
ited in the National Gallery of Art at Washington, D.C. 


Interesting Places to Visit 


Georgia’s natural beauty and famous resorts attract 
visitors from all parts of the country. Vacationers enjoy 
the water sports and luxury hotels of Sea Island and the 
other Golden Isles along the coast. Since Indian days, 
sick people have bathed in the soothing waters at Warm 
Springs, It is now a treatment center for polio patients. 
See WARM SPRINGS FOUNDATION, GEORGIA. 

Rushing streams and thick forests abound with fish 
and game. Sportsmen enjoy Georgia’s lakes, streams, 
and seashore, where they fish for trout, bass, flounder, 
and mullet. Hunters stalk quail, deer, and fox. Georgia 
has many fine recreational parks. The Augusta National 
Golf Course ranks among the best in the country. 

Many beautiful monuments and parks dot the land- 
scape as reminders of important Civil War events. Stone 
Mountain, near Atlanta, rises 1,686 feet and measures 
7 miles around its base. For a description of the huge 
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Stone Mountain, one of the largest exposed 
granite masses in North America, lies about 16 
miles east of Atlanta, It is about 2 miles long, 
and rises 1,686 feet above sea level. 


Georgia Peaches are fo- 
mous throughout the United 
States. Peach varieties that 
originated in state include 
Georgia Belle, Hiley Belle, El- 
berta, and Hale. 


Turpentine is made from the 


gummy sap of the pine tree. 
Workers use metal cups t° 
gather the sap from long cuts 
in the trees. Georgia leads in 
the production of turpentine. 
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Okefenokee Swamp forms 
с wildlife refuge in southeast- 
ern Georgia and Florida, This 
700-square-mile area isa 
haven for alligators, bears, 
birds, and other wildlife. 


The Masters Tournament 
pits the nation's greatest golfers 
against each other every April. 
lt takes place on the Augusta 
National Golf Course. 


Shostal 


Kurt Innecken, Jr., F.P.G. 


Tobacco Harvesting begins 
in late summer. Platformed trac- 
tors often carry workersthrough 
the fields while they pick the 
moture leaves. 


Gerlach, Shostal 


"Way Down upon de Swanee Ribber." 
Georgia's Suwannee River was made famous 
by Stephen Foster's song, "Old Folks at Home." 
It rises near Waycross and helps drain the 
Okefenokee Swamp.’ 
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figures of Civil War heroes carved on the side of the 
mountain, sce STONE MOUNTAIN. 

Several of the nation’s Presidents have made their 
vacation homes in Georgia. Franklin D. Roosevelts 
“Little White House" was in Warm Springs, and 
Dwight D. Eisenhower vacationed at Augusta. 

Some places of special interest include the following: 

Bethesda, near Savannah, is the oldest orphanage in 
America. It was founded in 1740 by two Anglican min- 
isters, George Whitefield and James Habersham. 

Etowah Mounds, ncar Cartersville, were built by pre- 
historic Indians. Here, one of the nation's largest Indian 
mounds rises 65 feet and covers 3 acres. A museum dis- 
plays sculptured images, pottery, flint blades, and other 
objects found in excavating. 

Ida Cason Gardens, near Chipley, include 1,200 acres 
of green meadows, rolling hills, woodlands, and lakes. 
The gardens have facilities for fishing, boating, swim- 
ming, golfing, dancing, and dining. 

Midway Church, between Savannah and Darien, was 
built in 1792. It resembles a colonial New England 
meetinghouse. Abiel Holmes, the father of Oliver Wen- 
dell Holmes, was one of the early pastors. 

Nacoochee Indian Mound, near Cleveland, is 20 feet 
high, 150 feet wide, and 190 feet long. It stood in the 
center of Gauxile, a Cherokee town which De Soto prob- 
ably visited in 1540. 

Old Slave Market, in Louisville, is one of the nation's 
few remaining slave-market buildings. 

Tybee Lighthouse stands at the mouth of the Savannah 
River. In 1736, James Oglethorpe built a tower of pine 
on а brick foundation at this site. It was replaced by a 
brick tower in 1773. The lighthouse, destroyed by Con- 
federates in 1862, was restored in 1867. 

Wren's Nest, at Atlanta, was the home of Joel Chandler 
Harris. It became a memorial in 1913, and contains a 
collection of the author's personal possessions and origi- 
nal editions of his works. 

Yamacraw Bluff, at Savannah, is where James Ogle- 
thorpe landed in 1733. The bluff bears the name of the vil- 
lage whose Indians made the first treaty with Oglethorpe. 

National Parks, Forests, and Monuments. The na- 
tion's largest and oldest national military park is Chick- 
amauga and Chattanooga National Military Park. 
Established in 1890, it covers 8,190 acres in northwestern 
Georgiaand southern Tennessee, near Chattanooga. The 
park includes two great Civil War battlefields. Kennesaw 
Mountain National Battlefield Park (3,000 acres), near 
Marietta, includes the battlefield where General Wil- 
liam T. Sherman made one of his heavy assaults during 
the Atlanta campaign of 1864. Andersonville Prison 
Park (80 acres) is the site of Camp Sumter, one of the 
Confederacy’s largest prison camps. Chattahoochee 
National Forest (679,601 acres) lies in the beautiful 
Highlands. Oconee National Forest (96,066 acres), near 
Eatonton, is Georgia’s other national forest. 

Georgia has three national monuments: Ocmulgee, 
near Macon; Fort Pulaski, at the mouth of the Savannah 
River; and Fort Frederica, on St. Simons Island, Each 
of Georgia’s national monuments is described under its 
own name іп WORLD Book. 

State Parks. Georgia has over 20 state parks, The 
following list includes the more important areas. 

Alexander H. Stephens Memorial (1,175 acres), at Craw- 
fordville, is a memorial to the Vice-President of the 
Confederacy. The park surrounds Stephens’ restored 
home, Liberty Hall. It has facilities for swimming and 


boating on Lake Liberty, and tennis, hikin d softball. 
Established in 1937.” Е су 
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Chehaw (600 acres), three miles north of Albany, уду 
named for a friendly Indian tribe. Trails wind beneath 
the park's moss-covered trees. It has a lake, clubhouse 
and cabins. Established in 1937. ч 

Franklin D. Roosevelt (5,063 acres), 12 miles from 
Warm Springs, is near the Little White House, the Presi. 
dent’s Georgia home and the place of his death, The park 
has two lakes, a swimming pool, an inn, and cabins 
Established in 1947, it was first called Pine Mountain, 

Georgia Veterans Memorial (1,000 acres), near Cordele 
on the shores of Lake Blackshear, honors Georgia’s war 
dead. It has fishing, boating, swimming, riding, and 
picnic facilities, Established in 1946. 

Indian Springs (152 acres), five miles from Jackson, has 
mineral springs which the Creek Indians used for medi- 
cine. A museum displays Indian relics. The park has 
picnic areas and camping grounds. Established in 1825, 
it is one of America’s oldest state parks. 


Jefferson Davis Memorial (12 acres), near Irwinville, 
marks the spot where the President of the Confederacy 
was captured by Union troops in 1865. It has a Confed- 


erate museum. Established in 1920. 

Vogel (228 acres) is in Chattahoochee National Forest, 
It has facilities for swimming, fishing, boating, and horse- 
back riding. Established in 1927. 


Annual Events in Georgia 


Georgia's best-known annual event is probably the 
Masters Golf Tournament, held the second week in 
April at the Augusta National Golf Course. The na- 
tion's top golfers compete in this famous tournament. 

Other annual events in Georgia include the following: 

January-February, Camellia shows in the central and 


southern parts of the state, January through February, 

February, Georgia Day, Feb. 12. E 

March, Women Title Holders Golf Match at Аш, 
last week; Ham and Egg Show at Fort Valley, no fixed 
date. ۴ 

April, Dogwood Festival at Atlanta, mid- April; Dhomas- 
ville Rose Show at Thomasville, last Friday. Ы 

June, Blessing of the Fleet at Thunderbolt, no fixed dates 

June-July, Poultry Festival at Gainesville, no fixed date; 
Boat Regatta at St. Simons Island, no fixed date. 

August, Tobacco Festival at Moultric, no fixed date; 
Georgia Mountain Fair at Hiawassee, no fixed date. 

September, Southeastern Fair at Atlanta, usually second 
week, 

October, Kennesaw Mountain Seminar at Kennesaw 
Mountain National Battlefield Park, first Friday and 
Saturday; Pulaski Day at Savannah, Oct. 11; Georgia 
State Exposition at Macon, no fixed date. 

December, Open Golf Tournament at Augusta, no fixed 
date. 


Government 


Constitution. Georgia adopted its eighth constitution 
in 1945. Earlier ор >з were adopted in 1777, 1789, 1798; 
1861, 1865, 1868, and 1877. Important changes in the 
1945 constitution included creating the office of lieu- 
tenant governor, and abolishing the governor’s power t0 
veto constitutional proposals. 4 

To amend the constitution, two thirds of the legisla- 
ture must vote in favor of an amendment, and more than 
half of the voters in Georgia must approve the amend- 
ment. 

Executive. The governor is elected for a four-year 
term. He cannot succeed himself, but may be elect 
again after another governor has been in office. As 
director of the budget, the governor has extensive con- 
trol over state finances. He appoints the members 0 
state commissions, and several other state officers. ; 

Other elected state officials include the lieutena” 


governor, secretary of state, attorney general, state 
school superintendent, treasurer, comptroller general, 
commissioner of agriculture, and commissioner of labor, 
All serve four-year terms. The voters also elect the five 
members of the Public Service Commission. 

Legislature. The senate has 54 members, one from 
each of the state's senatorial districts. The house of 
representatives has 205 members who represent Georgia's 
159 counties in the following ratio: 3 representatives for 
each of the 8 counties with the largest populations; 
2 representatives for each of the next 30 largest counties; 
and one for each of the 121 remaining counties. 

The members of both houses serve two-year terms, 
The legislature meets every year for a regular 40-day 
session beginning on the second Monday in January. 

Courts of Georgia include the supreme court, the 
court of appeals, 37 superior courts, city courts, county 
courts, juvenile courts, courts of ordinary (probate 
courts), and justices of the peace. All judges are elected 
by popular vote except county-court judges and some 
city-court judges. The governor appoints these judges, 
with the approval of the senate. The supreme court has 
a chief justice and six associate justices. Juvenile-court, 
supreme-court, and court-of-appeals justices serve six- 
year terms. Judges of the superior courts, courts of ordi- 
nary, and justices of the peace serve four-year terms. 

Local Government is based on the county. Boards of 
commissioners administer 149 counties. The number of 
commissioners in each county varies from one to eight. 
In the 10 counties that do not have boards of commis- 
sioners, an ordinary handles county business. The ordi- 
nary corresponds to a probate judge in other states. 
Most cities and towns have a mayor-council form of 
government, but some cities have city managers. 

Taxation. Georgia’s chief source of income is from 
general sales taxes and state income taxes from indi- 
viduals and corporations. The state also has sales taxes 
on cigarettes, gasoline, and liquor. 

Politics. Georgia is a stronghold of the Democratic 
patty. The state has never cast its electoral vote for a 
Republican candidate in a national election. For the 
state’s voting record in presidential elections since 1804, 
see ELECTORAL COLLEGE (table). 

The Democrats also dominate local elections, except 
for several Republican counties in north-central and 
northeastern Georgia. The only political contests have 
been between rival factions of the Democratic party. 
Usually the Republican party does not even nominate 
candidates for office, so winners of Democratic primary 
elections are almost always unopposed for office. 

The county-unit rule regulates Georgia’s primary 
elections, in which the voters nominate candidates for 
state offices and U.S. Senator. Candidates are nomi- 
nated by county votes, and whoever has the most votes 
in each county gets all that county’s votes. Each county 
receives twice as many unit votes as it has state repre- 
sentatives. No county has fewer than two unit votes. 
Therefore, the three smallest counties, Echols, Glascock, 
and Quitman, which combined have less than one 
three-hundredth of the population, have as much power 
together as Fulton County, with one fourth of the 
population. Georgia is the only state with such a system. 

National Defense. The U.S. Army has four forts in 
Georgia: Fort Benning, at Columbus; Fort Gordon, at 
Augusta; Fort McPherson, at Atlanta; and Fort Stewart, 


Devaney 


Georgia's State Capitol, in Atlanta, was built of limestone 
and modeled after the national capitol, It was completed in 1889. 


at Hinesville. Fort Benning is one of the largest infantry 
posts in the world. The army maintains the Atlanta 
General Depot at Forest Park. See Fort BENNING; 
Forr Gorpon; Forr MCPHERSON. 


History 


Indian Days. Indians were the first people to live in 
what is now Georgia. Some of these early Indians built 
large mounds (see MOUND BuILDERS). They left relics 
that show their skill in arts and crafts. Before white men 
came to the region, the Creek Indians settled in the 
south, and the Cherokee built villages in the Highlands. 

Exploration. Hernando de Soto was probably the 
first white man to visit the Georgia territory. He crossed 
the region in 1540, on his way from Florida to the 
Mississippi River. French explorers established a small 
settlement on the St. Johns River in 1564. "This action 
angered King Philip II of Spain, who wished to claim 
the territory for his country. In 1565, he sent Pedro 
Menéndez de Avilés to build forts along Georgia’s 
coast. Menéndez claimed what is now the southeastern 
United States for Spain, England also claimed this 
region, which was part of the original Carolina grant 
made by King Charles I to Sir Robert Heath in 1629, 
The English built a fort on the Altamaha River in 1721, 
but its expense caused them to abandon it in 1727. 

Colonial Period. In 1732, King George II of England 
granted a charter to a corporation called “Trustees for 
establishing the Colony of Georgia in America." Spain, 
which had already claimed the territory, protested to 
England, but was ignored. In 1730, plans for the colony 
had been made by James Oglethorpe, a member of 
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parliament, and Lord John Perceval, a noted English 
philanthropist. Oglethorpe had thought of sending 
imprisoned or released debtors to the colony. This idea 
was abandoned because Oglethorpe lost interest in it, 
and few debtors were accepted in Georgia. 

Oglethorpe sailed with the first band of 114 colonists 
in November, 1732. They arrived at Yamacraw Bluff, 
the site of present-day Savannah, on Feb. 12, 1733. Dur- 
ing the 20 years that the trustees controlled Georgia, 
they sent in more than 1,810 colonists, many of them 
Germans from Salzburg. More than 1,000 other settlers 
came to the colony at their own expense. 

During this period, many English ships smuggled 
merchandise to Spanish colonies in Florida and the 
West Indies. This illegal trading, and the controversy 
over who was to control what is now the southeastern 
United States, led to war between England and Spain 
in 1740. Oglethorpe defeated a Spanish force from 
Florida at the Battle of Bloody Marsh on St. Simons 
Island in 1742, and ended the fighting in America. 

Until this time, slavery and the importation or sale 
of liquor had been forbidden in Georgia. The trustees 
bowed to the protests of the colonists, and permitted 
liquor in the colony in 1742, and slaves in 1749, The 
trustees in 1751 asked the British Parliament for money 
to help administer Georgia. Parliament refused, because 
Georgia had already received more money than any 
other colony. The trustees gave up their charter in 1752, 
and King George reorganized the colony as a royal 
province in 1754. 

If left to itself, Georgia might have continued quietly 
under this rule. But the people were affected by the 
desire for independence in the other colonies. Three 
Georgians, Button Gwinnett, Lyman Hall, and George 
Walton, signed the Declaration of Independence in 
1776, at Philadelphia. The colony ratified the Articles 
of Confederation in 1778. During the Revolutionary 
War, Georgia did not become a major battleground 
until 1778. However, Georgia colonists clashed with the 


RED-LETTER DATES IN GEORGIA 


1540 The Spanish explorer De Soto passed through 
Georgia. 

1733 James Oglethorpe and his settlers arrived. 

1740 Georgia aided the British in war against Spain. 

1751 The first colonial assembly met at Savannah, 

1754 Georgia became a British Crown colony. 

1777 Georgia adopted its first constitution. 

1778 reas captured Savannah in the Revolutionary 

ar. 

1788 Georgia entered the Union on January 2 as the 
4th state. 

1793 Eli Whitney invented the cotton gin near Savannah. 

1838 The government forced the Cherokee Indians to 
leave Georgia for the Indian Territory, 

1861 Georgia seceded from the Union. 

1863 Confederate troops defeated Union forces in the 
Battle of Chickamauga, in northwestern Georgia. 

1864 General Sherman burned Atlanta. 

1870 Georgia was readmitted to the Union. 

1922 Mrs. Rebecca L. Felton became the first woman 
U.S. Senator. 

1943 Georgia became the first state to allow 18-year- 
olds to vote. 

1945 Georgia adopted its present constitution, 

1956 Georgia adopted a new state flag. 
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English in many small engagements, British troops 
captured Savannah in December, 1778, and by the end 
of 1779 had seized all Georgia except Wilkes County. 

Early Statehood. On Jan. 2, 1788, Georgia became 
the fourth state to ratify the United States Constitution, 

In 1795, land companies that wished to buy Western 
Georgia lands and sell them at a profit, bribed corrupt 
state legislators. The legislature sold the companies most 
of what is now Alabama and Mississippi, which Georgia 
claimed as part of the state. This deal came to be known 
as the Yazoo Fraud, because the Yazoo River ran 
through part of the territory sold. In 1796, angry 
Georgians elected a new legislature, which declared the 
sale illegal. However, the Supreme Court of the United 
States ruled in 1810 that the sale was legal. 

In 1802, Georgia had sold the federal government its 
lands west of the Chattahoochee River. The govern. 
ment promised to settle the claims of the land com- 
panies. It also agreed to remove the Indians gradually 
from western Georgia so the land could be opened to 
white settlers. In 1814, Congress authorized a payment 
of over $4,200,000 to the land companies. In 1826, the 
Creek sold the last of their land in Georgia to the 
government and moved to Arkansas crritory. Twelve 
years later, federal troops rounded up the Cherokee and 
forced them to leave northern Georgia They went to 
Indian Territory, in what is now Oklahoma. 

War and Reconstruction. Many Georgians who de- 
pended upon slave labor felt that the federal government 
had no right to prohibit slavery in а territory, or to 
refuse a slave state admission to the Union. Many 
Georgians wanted their state to secede from the Union. 
Alexander H. Stephens, a Georgia U.S. Congressman 
who later became Vice-President of the Confederacy, 
led the opposition to secession, In spite of his efforts, 
Georgia seceded on Jan. 19, 1861. 

The first great battle of the Civil War fought on 
Georgia soil was at Chickamauga, on Sept. 19 and 20, 
1863 (see Слуп. War [Chickamauga]). General 
William T. Sherman opened an extensive campaign in 
northern Georgia the following spring, and occupied 
Atlanta in September. Sherman's troops set fire to the 
city in November, and started their march to the sea 
The Union forces carried few supplies with them. They 
lived off the land while cutting a 60-mile-wide path from 
Atlanta to Savannah. The troops looted the countryside, 
stealing food, livestock, and other property from the 
plantations and towns. Sherman ordered. his troops to 
destroy all public buildings, mills, railroads, and manu- 
facturing buildings. They destroyed ап estimated 
$1,000,000 in property. y 

Hard times followed the war. Congress set up a mili- 
tary rule in Georgia, and carpetbaggers gained control 
of the government. Some government officials stole 
public money (see CARPETBAGGER; RECONSTRUCTION): 
Georgia was readmitted to the Union in 1868, but eu 
pelled in 1869 because it rejected Amendment 15, the 
right of citizens to vote regardless of race. In 1870, it 
was again admitted after ratifying the amendment. 

Progress as a State, After re-entering the Union, the 
State directed its efforts toward increasing manufactur- 
ing. During the early 1900's, farmers began to raise less 
Cotton in order to avoid the economic dangers of plant- 
ing only one crop (see AGRICULTURE [Kinds]). During 
the period from 1900 to 1907, Georgia's corn acreage 


HISTORIC 
GEORGIA 


The First Gold Rush in the United States 
was--touched. off. when prospectors dis- 
covered deposits at Dahlonega in 1828. 


Ж 


® Jefferson 
The First Painless Operation was perform- 


ed by Dr, Crawford W. Long at Jefferson in 


MA E 
ATLANTA ж d | 1842. Не used sulfuric ether as an anesthetic. 


Atlanta Was Burned by General 
William T. Sherman on his march 
fo the sea during the Civil War, 


The First Girl Scout Troop in 

America was organized in 1912 

by Mrs. Juliette Low of Savannah. 
e Warm Springs 


The First White Settlement in Georgia 
was founded in 1733 at Savannah by James 
Oglethorpe, a member of the British Parliament. 


Warm Springs Foundation, which cares 
for victims of infantile paralysis, was found- 
ed by Franklin D. Roosevelt in 1927. 


Eli Whitney invented the cotton gin near 
Savannah in 1793. The invention helped 
make cotton the South's most important crop. 


The First Steamship to Cross the 
Atlantic, the S.S. Savannah, traveled 
from Savannah, Ga., to Liverpool, Eng- 
land, in 1819. The voyage lasted 29 days. 


GEORGIA 


increased by one third, and tobacco became an impor- 
tant farm crop. 

During World War I, more than 93,000 Georgians 
served in the armed forces. Increased farm prices and 
more factories brought new prosperity to the state. In 
1922, Georgia’s Rebecca L. Felton became the first 
woman U.S. Senator. She was appointed by Governor 
Thomas W. Hardwick to serve the final two days of the 
term of Senator Thomas E. Watson, who died in office. 
She was succeeded by Walter F. George. 

Depression and Recovery. During the depression of 
the 1930’s, the federal government financed construc- 
tion of highways, public buildings, and sewer and drain- 
age systems in Georgia. In 1931, the state government, 
under Governor Richard B. Russell, grouped 17 colleges 
in a university system to promote economy and effi- 
ciency. The people elected Eugene Talmadge governor 
in 1932 and 1934. E. D. Rivers was elected governor in 
1936 and 1938. Eugene Talmadge became governor for 
the third time in 1940. The demands of World War II 
caused a rapid increase in manufacturing and farm 
prosperity. More than 300,000 Georgians served in the 
armed forces. Ellis Arnall was elected governor in 1942. 
Arnall led a commission of 23 members in writing a 
new state constitution that was adopted in 1945. 

In Georgia’s 1946 Democratic primary election, James 
V. Carmichael, a manufacturer, received 314,421 votes 
to Eugene Talmadge’s 305,777 votes. Write-in voters 
gave Eugene Talmadge’s son, Herman Talmadge, 675 
votes and D. T. Bowers, a salesman, 637 votes. Because 
of Georgia’s county-unit system, Eugene Talmadge 
won the primary even though he received fewer votes 
than Carmichael. Eugene Talmadge died before he 
could begin his term, and the legislature chose his son, 
Herman, as governor. This was possible because the 
constitution did not say what should be done if a 
governor-elect died. 

Governor Arnall opposed the action of the legislature. 
He said he would not permit Talmadge to succeed him. 
But Talmadge's supporters changed the locks on Arnall’s 
office doors, and used state troopers to bar him from the 
governor’s mansion. Arnall resigned after Melvin E. 
Thompson was sworn in as lieutenant governor. The 
Georgia Supreme Court overruled the action of the legis- 
lature after Talmadge had served only 63 days as gover- 
nor. Thompson then became acting governor until the 
election of 1948. 

Recent Developments. The people elected Herman 
Talmadge governor in 1948 to serve the remainder of 
his father’s term, and again in 1950. During his admin- 
istration (1948-1955), the state spent more than $450,- 
000,000 for schools. All previous administrations had 
spent only $408,000,000 for education. Talmadge’s 
administration also provided more roads and hospitals, 
and increased the amount of state pensions. Talmadge 
won acclaim for his efforts in attracting industry to the 
state. He pointed out the advantages of a Georgia loca- 
tion, such as nearness to raw materials and abundant 
electrical power. New plants were built to make textiles, 
paper, paperboard, and other products. In 1952, Georgia 
opened to commerce its state docks at Savannah. 

Marvin Griffin succeeded Herman Talmadge as 
governor in 1955. Under Griffin’s leadership, the era of 
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prosperity continued. The state improved school build. 
ings, and increased teachers’ salaries. Griffin also en. 
couraged industries to build plants in Georgia, 


Famous Georgians 


Separate biographies are listed under the heading 
Georgia іп the Biocrapuy section of the READING AND 
Srupy Сілре. Alexander H. Stephens, who served aş 
Vice-President of the Confederate States of America, 
represents Georgia in Statuary Hall in the Capitol in 
Washington, D. C. The following short biographies in- 
clude other noted persons who were born in Georgia 
or did important work there. 

Berry, Martha McChesney (1866-1942), founded the 
Berry School for needy children at Mount Berry, In 
1932, because of her work in education, she was voted 
one of the 12 outstanding women in America in a 
national poll. She was born near Rome. 

Brown, Joseph Emerson (1821-1894), served as gov. 


ernor of Georgia four times. As governor during the 
Civil War, he made important reforms in the militia 
system. Brown, a Democrat, served in the U.S. Senate 


from 1880 to 1891. He was born in Pickens District, 
South Carolina. 

Clarke, Elijah (1733-1799), won the Battle of Kettle 
Creek as a colonel in the Revolutionary War. Later he 
fought Indians and speculated in Georgia’s western lands, 
He was born in Edgecombe County, North Carolina. 

George, Walter F. (1878-1957), a Democrat, served as 
U.S. Senator for 34 years, from 1922 to 1956, and as 
chairman of the Senate Foreign Relations Committee. 
In 1956, President Dwight D. Eisenhower appointed 
him personal ambassador to the North Atlantic Treaty 
Organization (NATO). George was born near Preston. 

Gordon, John Brown (1832-1904), a Confederate 
general, commanded troops in several Civil War battles. 
He was a Democrat, and served in the U.S. Senate from 
1873 to 1880. He was governor of Georgia from 1886 to 
1890. Gordon was born in Upson County. 

Herty, Charles Holmes (1867-1938), discovered many 


industrial uses for farm products of the South. He devel- 
oped a new method of getting turpentine from pine trees 
without injuring the trees. He also developed processes 


that made it possible to use young pine trees in the man- 
ufacture of newsprint. Herty was born in Milledgeville. 

Milledge, John (1757-1818), became attorney general 
of Georgia in 1780, and served in the U.S. House of 
Representatives from 1792 to 1802. He was governor of 
Georgia from 1802 to 1806, and served in the U.S. 
Senate from 1806 to 1809. Milledge donated the present 
site of the University of Georgia. The city of Milledge- 
ville was named in his honor. He was born in Savannah. 

Reynolds, John (1713-1788), was the first royal gov- 
eror of Georgia. He served from 1754 to 1757. He then 
returned to the British Navy and reached the rank of 
admiral before his death in London. 

Smith, Hoke (1855-1931), was a journalist, lawyer 
and a leader in the Democratic party. From 1893 (0 
1895, he served as Secretary of the Interior in President 
Grover Cleveland's Cabinet. Smith was governor of 
Gcorgia from 1907 to 1909. He served in the U.S. Senate 
from 1911 to 1921. Smith was born in Newton, N.C. 

Talmadge, Eugene (1884-1946), a Democrat, was 
elected governor of Georgia four times. He served as state 
commissioner of agriculture before being elected for the 


first time in 1933. Talmadge died before he could serve 
his fourth term. He was born in Forsyth. 

Talmadge, Herman (1913- ), the son of Eugene 
Talmadge, was born in McRae. When his father, the 
governor-elect, died in 1946, the legislature chose 
Herman governor. Like his father, he was a Democrat. 
The voters elected him governor in 1948 for two years of 
an unexpired term, and in 1950 for a four-year term. He 
was elected to the U.S. Senate in 1956. 

Toombs, Robert (1810-1885), a lawyer, orator, and 
statesman, served in the Georgia legislature, the U.S. 
House of Representatives, and the U.S. Senate. Presi- 
dent Jefferson Davis appointed him Confederate Secre- 
tary of State, but he resigned to become a brigadier 
general in the Army of Northern Virginia. After the Civil 
War, he practiced law and led a movement to overthrow 
the Reconstruction government. He was born in Wilkes 
County. Avert B. Save. Critically reviewed by MERLE PRUNTY, JR. 

Related Articles in WORLD Book include: 

BIOGRAPHIES 
An alphabetical list of biographies relating to Georgia 


appears under the heading Georgia in the BIOGRAPHY 
section of the READING AND STUDY GUIDE. 


CITIES 
Albany Brunswick Milledgeville 
Athens Columbus Savannah 
Atlanta Macon Thomasville 
Augusta 
History 


De Soto, Hernando 
Mound Builders 
Oglethorpe, James Edward 


Civil War 
Colonial Life in 


America Revolutionary War in America 
Confederate States of | Stephens, Alexander Hamilton 
America Warm Springs Foundation, 


Creek Indians Georgia 


PHYSICAL FEATURES 


Appalachian Mountains Ocmulgee National Monument 
Blue Ridge Mountains Okefenokee Swamp 
Chattahoochee River Piedmont Region 

Fall Line Savannah River 

Jekyll Island Stone Mountain 


PRODUCTS 


For Georgia’s rank among the states in production, 
see the following articles: 


Building Stone Granite Nut Textile 
Chicken Lumber Peanut Tobacco 
Cotton Marble Pecan Watermelon 


Forest and Muskmelon Shrimp 


Forest Products 


UNIVERSITIES AND COLLEGES 


Georgia’s universities and colleges which have sep- 
arate articles are listed in a table in the Education section 
of this article. 


Outline 


1. The Land and Its Resources 
A. Location and Size 


E. Rivers, Waterfalls, 


B. Land Regions and Lakes 
C. Coast Line F. Natural Resources 
D. Mountains G. Climate 


Il. Life of the People 
A. 'The People 

Ill. Work of the People 
A. Agriculture 
B. Manufacturing 
C. Mining 
D. Forest Industry 


B. Cities С. Country Life 
E. Fishing Industry 
F. Electric Power 
G. Transportation 
H. Communication 


GEORGIA, UNIVERSITY OF 


IV. Education 
A. Schools 
V. The Arts 
A. Architecture 
B. Literature 
VI. Interesting Places to Visit 
VII. Government 
МІП. History 
IX. Famous Georgians 


B. Libraries C. Museums 
C. Painting 
and Sculpture 


Questions 


Why did James Oglethorpe want to establish the 
Georgia colony? 

What is the county-unit system? How docs it affect the 
people of Georgia's cities and farm areas? 

Who was the first woman U.S. Senator? 

What new uses for Georgia's pine trees did Charles 
Holmes Herty discover? 

Where did the first gold rush in the nation occur? 
When? 

Whattwo U.S. Presidents often vacationed in Georgia? 

What Georgian became Vice-President of the Con- 
federacy? 

How did Georgia farmers ruin much of their land 
before the 1930's? 

How does Georgia spend most of its income? 

In what city is the first state-chartered university? 


Books for Young Readers 


BAILEY, BERNADINE F. Picture Book of Georgia. Whitman, 
1953. 

MAYNARD, LOUISE, and AULTMAN, Котн W. Our Georgia. 
Steck, 1950, Simple stories giving historical information. 

Parks, AILEEN W. James Oglethorpe. Bobbs, 1958. 

Suppetu, Ruru E., and others. Empire Builders of Georgia. 
Steck, 1957. A history text. 


Books for Older Readers 

Bonner, James С. The Georgia Story. Harlow, 1958. A 
high school and junior college text. 

Bryan, T. Conn. Confederate Georgia, Univ. of Georgia 
Press, 1953. 

Cate, MARGARET D. Early Days of Coastal Georgia. Univ. 
of Georgia Press, 1955. Photographs and text. 

COULTER, E. MERTON. Georgia: A Short History. Rev. & 
enl. ed. Univ. of North Carolina Press, 1960. 

Georgia: A Guide to Its Towns and Countryside. Rev. & enl. 
ed. Tupper, 1954. 

GosNELL, CULLEN B., and ANDERSON, C. D. The Govern- 
ment and. Administration of Georgia. Crowell, 1956. 

Mrapows, JOHN C. Modern Georgia. Rev. ed. Univ. of 
Georgia Press, 1951. 

PERKERSON, MEDORA F. White Columns in Georgia. Rine- 
hart, 1952. Gcorgia's history and its famous old homes. 

Save, ALBERT B. Georgia Government and History. Row, 
Peterson, 1957. A high school text. 


GEORGIA, UNIVERSITY OF, is a coeducational state 
university at Athens, Ga. It became one of the nation’s 
first state-chartered universities in 1785, and opened in 
1801. It has colleges and schools of law, business ad- 
ministration, journalism, education, pharmacy, agri- 
culture, forestry, home economics, arts and sciences, 
veterinary medicine, and a graduate school. It offers all 
the usual university degrees, and is a part of the Uni- 
versity System of Georgia. An adult education center 
opened on the campus in 1957. Red and black are the 
school colors, and the athletic teams are called the 
Bulldogs. One of the well-known University of Georgia 
songs is “Glory to Ole Georgia." For enrollment, sec 


UNIVERSITIES (table). О. C. ADERHOLD 
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GEORGIA INSTITUTE OF TECHNOLOGY is a state- 
controlled coeducational university at Atlanta, Ga. It 
ranks as the largest engineering college in the South. 
The schools of engineering are: aeronautical, ceramic, 
chemical, civil, electrical, industrial, mechanical, and 
textile. It also has schools of architecture, physics, 
mathematics, chemistry, and industrial management; 
a graduate division; an engineering extension division; 
and a state engineering experiment station. Courses 
lead to bachelor’s, master’s, and doctor’s degrees. The 
Price Gilbert Library is an outstanding example of 
contemporary architecture. The Institute was founded 
in 1885. “Rambling Wreck from Georgia Tech” is a 
popular school song. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). E. D. HARRISON 

"GEORGIA PEACH.” See Совв, "Tv," Tyrus 
RAYMOND. 

GEORGIA SOUTHERN COLLEGE is a state-controlled 
teacher education institution at Collegeboro, Ga., a 
suburb of Statesboro. It is a branch of the University 
System of Georgia. Graduates receive a B.S. degree in 
education, or A.B. or B.S. degrees. The institution be- 
gan as a high school in 1908. It began offering college 
work in 1924. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). Z^ch S. HENDERSON 

GEORGIA STATE COLLEGE FOR WOMEN is a liberal 
arts and professional school for women at Milledgeville, 
Ga. It was established in 1889 as a teacher-training 
school, but became a regular four-year college in 1917. 
For enrollment, see UNIVERSITIES AND COLLEGES (table ). 

GEORGIA STATE COLLEGE OF BUSINESS ADMIN- 
ISTRATION is in Atlanta. Founded as part of Georgia 
Institute of Technology in 1914, it became an inde- 
pendent school under its present name in 1955. The 
first Student Credit Union in any college was organized 
there in 1932. For enrollment, sce UNIVERSITIES AND 
Co..eces (table). 

GEORGIA WARM SPRINGS FOUNDATION. Sce 
WARM SPRINGS FOUNDATION, GEORGIA. 

GEORGIAN ARCHITECTURE is the building style 
used in England and the English colonies during the 
1700's and early 1800's. The style takes its name from 
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Georgian Architecture is 
the style of the beautiful dark. 
red brick Westover mansion 
near Richmond, Va, It was com. 
pleted in 1735 by the famous 
Virginian, Colonel William Byrd 
ll. During the Civil War, Union 
soldiers heavily damaged the 
building. The house has been 
restored, however, and now 
serves as a museum, 


Virginia State Chamber of Commerce 


the English kings who reigned during 
George I, П, and III. 

Georgian architecture has symmetry, or balance, in de- 
sign, and restrained but bold ornament based on 
classic forms. It makes extensive use of brick and stone. 
Most small Georgian houses are square or rectangular 
in shape, and are built around a central stair-hall. 
Georgian architects often. decorated the rooms with 
large panels and large, richly ornamented. rectangular 
fireplaces. The builders often designed imposing main 
doors, using a projecting hood or a porch with columns. 
Ornamental cornices appear around the edges of the 
roofs, and chimneys are distributed equally on the two 
sides of the building. 

Larger houses built in the Georgian style frequently 
have a central block with symmetrical wings. Many 
imposing churches, noted for their beautiful towers, 
were also built in this style. 

Well-known buildings in English Georgian style in- 
clude the church of Saint Martin-in-the-Fields in Lon- 
don (see LONDON [picture]); and the fine houses, squares, 
and terraces of Bath, a fashionable resort of the 1700's. 
Georgian architecture influenced American colonial 
building styles, including homes and churches. South- 
ern mansions built just before the Civil War are some- 
times wrongly called Georgian. BERNARD LEMANN 

GEORGIAN BAY, a northeastern arm of Lake Huron, 
lies entirely within the Canadian province of Ontario. 
The bay is about 120 miles long and 50 miles wide, or 
about half the size of the rest of the lake. Formerly called 
Lake Manitoulin, Georgian Bay is almost entirely shut 
off from the main part of Lake Huron. The Bruce Penin- 
sula cuts off the bay on the east, and a chain of islands 
lies to the west. North Channel separates the largest of 
these islands, Manitoulin, from the mainland. This 
channel, bordered by rocky cliffs, serves as the main ship 
passage between the lake and the bay. Its waters are 
more than 300 feet deep in many places. For location, 
see Ontario (color map). 3 

More than 30,000 small islands dot the waters of 
Georgian Bay. Summer homes and hotels have been 
built on many of these islands, and thousands of tourists 


this period: 


visit the shore resorts in the summer. In 1929, the Ca- 
nadian government set aside thirty of these islands as 
a national park area. See CANADA (National Parks), 

Rivers that empty into the bay include the French, 
the Muskoka, and the Severn. Small boats can go from 
Georgian Bay to the Bay of Quinte on Lake Ontario. 
They pass from Georgian Bay up the Severn River to 
Lake Simcoe, then by way of the Trent Canal (built in 
1918) to the Talbot River, and through a chain of lakes 
to the Trent River, which empties into the Bay of Quinte. 
The east bank of Georgian Bay is low and rocky. On 
the north, high cliffs line the shore. A heavily wooded 
region surrounds the lake. Bostwick Н. KETCHUM 

GEORGIAN BAY ISLANDS NATIONAL PARK. 
See Canana (National Parks). 

GEORGIAN COURT COLLEGE 1з a liberal arts college 
for women at Lakewood, N.J. It is a Roman Catholic 
school, operated by the Sisters of Mercy. It offers B.A. 
and B.S. degrees. The college was founded in 1908. For 
enrollment, see UNIVERSITIES AND CoLLEGES (table). 

GEOTROPISM. See TROPISM. 

GERAGHTY, AGNES. See 
Swimmers). 

GERANIUM is a plant native to South Africa and 
Australia, but widely grown in the United States and 
Canada. Wild geraniums are popularly called crane’s- 
bill and heron's-bill, because of the shape of their fruit. 
Cultivated and indoor geraniums are varieties of another 
group, commonly called stork’s-bill. 

Many forms of geraniums have been developed. They 
vary in the size and color of their flowers and in the mark- 
ings and texture of their leaves. In California and places 
with a similar climate, the plants may grow to the size 
of a bush. Common groups are ivy; scented leaf; zonal, or 
horseshoe; and Lady Washington, or showy pelargonium. 
The ivy-leaved types are favorites for window boxes. 

Geraniums are widely grown in homes and gardens 


SWIMMING (Famous 


The Geranium Has Attractive Leaves that usually are 
shaped like a heart. The red, white, or pink flowers grow in 
ball-like clusters at the end of the plant stems. 


W. Atlee Burpee 


GERICAULT, THEODORE 


because they adapt themselves readily. They grow 
easily from slips, or stems cut from the plants. Slips for 
summer blooming are taken from plants in the early 
spring, and those for winter flowering are taken in fall. 
Geraniums that are potted for winter growth must be 
cut back and shaped. This prevents the plants from 
becoming too tall and ragged looking. The plants do 
not thrive in rich soil. They must have plenty of sun- 
shine and enough water to keep the roots moist. 

Cooks often use leaves of the rose geranium to flavor 
jellies. A wild geranium, called herb Robert or red robin, 
has been used in medicine. Another wild geranium, 
known as alfilaria or red-stem filaree, is grown for forage 
in western and southwestern United States. 

Scientific Classification. Geraniums make up the family 
Geraniaceae. Cultivated forms belong to the genus Pelar- 
gonium. Ivy geranium is genus Pelargonium, species peltatum, 
rose geranium is P. graveolens, and Lady Washington is 
P. domesticum. The herb Robert is Geranium robertianum. 
Alfilaria is Erodium cicutarium. GEORGE A. BEACH 


See also FLower (color pictures, Enjoying Flowers 
Indoors; Flowers of the Woodland). 

GERIATRICS, JER th AT riks, is a branch of medical 
science which has to do with old age and its diseases. 
Geriatrics comes from the Greek word geron, meaning old 
man, or geras, meaning old age; and /atrikos, meaning 
healing. This branch of medicine includes the diagnosis, 
treatment, and medical management of the older patient. 

There are three scientific approaches to the problems 
of the aging. In gerontology, the biologist studies the aging 
process. In social gerontology, the sociologist attempts 
to help older people adapt to a changing world. For 
example, older persons often find it difficult to ad- 
just to a life of retirement. Increasing life expectancy 
has increased the number of aged and made the social 
and economic problems of aging more acute. In 
geriatrics, the medical scientist, or physician, studies 
aging and aged patients particular physiology. He also 
should have knowledge of the two other fields as he tries 
to maintain the best possible physical and mental health 
in the aging. 

Attention to the personal and social problems of older 
persons is increasing. Research and training are being 
supported by medical schools; by the Department of 
Health, Education, and Welfare; and by various founda- 
tions, insurance companies, chemical, and pharma- 
ceutical firms. Joseren T. FREEMAN 

GÉRICAULT, zzzay ree KOH, THEODORE (1791-1824), 
a French artist, painted vivid pictures of horses, and of 
events of his day. Géricault died at the age of 32, but 
he had produced in only 15 years a tremendous num- 
ber of drawings, studies, and paintings. In his first pub- 
lic exhibit in 1812, he showed a violent painting of a 
cavalry officer on his rearing horse. In 1819, Géricault 
painted his most famous picture, The Raft of the Medusa, 
based on an actual event of a scandalous sca tragedy 
in 1816. He treated the subject just as he would have 
treated an historic painting. He visited England in 1820, 
and made many pictures of horses. His last works were 
a series of portraits of insane people. Géricault died as 
the result of a riding accident. He was born in Rouen. 
His full name was JEAN Louis ANDRÉ THÉODORE 


GÉRIGAULT. ROBERT GOLDWATER 
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GERM 


GERM, in biology, is a microorganism, or a tiny living 
thing that can be seen only under a microscope. Most 
persons use the term germ to mean disease-producing 
bacteria. But many kinds of germs do not cause disease. 
See also Bacteria; Disease (Infectious Diseases). 

GERM CELL. Each human being develops from a tiny 
fertilized egg. In this egg there are two sets of threadlike 
bodies called chromosomes, 23 from each parent (see 
CHROMOSOME). Chromosomes contain thousands of 
genes, which are substances concerned with heredity (see 
GENE). When the egg is fertilized, it divides repeatedly 
to form billions of cells with special functions. Those 
whose function it is to give rise to eggs or sperms are the 
germ cells. They produce eggs in the ovaries, or sperms 
in the testes by dividing. 

The germ cells are always set aside in each new indi- 
vidual to become reproductive tissue. These groups of 
cells make up the germ plasm. All other cells become 
somatic cells. They make up the soma, or protoplasm of 
body cells. The germ plasm holds substances necessary 
to produce new individuals and has no other function. 
The theory of distinguishing betwee: germ plasm and 
the soma was introduced in the 1880's by August Weis- 
mann (see WEISMANN, AUGUST). G. W. BEADLE 

See also CELL; FERTILIZATION; REPRODUCTION, 

GERM THEORY. See Disease (Infectious Diseases). 

GERM WARFARE, also called biological warfare, is 
the military use of harmful microorganisms as weapons. 
Such biological weapons have not been used by mod- 
ern armies. However, all nations realize that ways may 
be found to develop and use biological warfare in addi- 
tion to, or in place of, bullets, high-explosive shells, and 
nuclear weapons. There have been occasional unorgan- 
ized attempts to exploit disease in past wars. For 
example, soldiers sometimes threw bodies of plague 
victims over walls into besieged cities or into wells. 
During the French and Indian Wars, blankets used by 
smallpox victims were given to Indians in the hope 
that they would contract the disease. 

Sickness from natural causes has been a scourge to 
armies throughout history. It contributed to Napoleon’s 
defeat in his Russian campaign, when he failed to care 
for the medical needs of his soldiers. In fact, before 
World War II, the United States armies suffered more 
deaths from disease than from battle casualties. Even 
then, time lost because of disease was four times greater 
than that lost because of battle wounds. 

People have called biological warfare “public health 
in reverse.” Public health workers seek to combat dis- 
ease. Biological warfare seeks to promote sickness for 
the enemy. But the development of biological warfare 
means that defenses against it must also be provided. 

Nobody knows exactly how organisms that cause dis- 
eases in man, animals, and plants might be used suc- 
cessfully for military purposes, Although a tiny amount 
of such a material might easily contain a billion death- 
dealing doses, there is no conceivable way to realize this 
potential. The substance must be produced artificially 
in large quantities. The user must find a way to spread 
it within a target area while it is still potent. This means 
that favorable conditions of light, moisture, and air 
movement must also exist. But if the user is to survive, 
he must develop protective measures and materials, — 
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Persons interested in developing germ warfare believe 
that it may decrease, rather than increase, the horror of 
war. They believe that disease agents might be found 
that would make the enemy too sick to fight, rather 
than kill him or innocent civilians. They also believe 
that it would reduce the cost of war. It would leave 
buildings and supplies untouched, thus saving the cost 
of rehabilitation and rebuilding. нах N, Worry 

GERMAN EAST AFRICA. See TANGANYIKA, 

GERMAN EMPIRE. Sce Germany (History), 

GERMAN LANGUAGE is the official language of 
Germany and Austria, and one of the official languages 
of Switzerland. About 100,000,000 persons speak Ger. 
man as their native tongue. This makes it the fourth 
most widely used European language. following Eng- 
lish, Russian, and Spanish. Most (Cx rman-speaking 
people live in Europe. 

German and English have many close connections, 


Both are related to an older Germanic language once 
used by the tribes of north-central Europe, English has 
a number of words taken directly from German, such 
as kindergarten and poodle. Other words include such 
foods as kohlrabi and sauerkraut, and such terms as blitz- 


krieg, plunder, and yodel. The two languages have some 
almost identical words, including hand and Hand, light 
and Licht, and swim and schwimmen. But some look-alikes 
do not mean the same thing. For example, wo means 
where, although it looks like who, and wer means who, 
although it looks like where. 

Characteristics. In the German language, all nouns 
are capitalized. Many words are formed by adding to- 
gether two or more words or parts of words. For exam- 
ple, one way of saying streetcar stop is S/rassenbahnhalte- 
stelle. This tongue-twister includes the word for streetcar, 
Strassenbahn (which comes from the words for street and 


SOME COMMON GERMAN TERMS 


auf Wiedersehen, owf VEE Herr, hehr, gentleman, or Mr. 
dehy zayn, good-by heute, HOT tuh, today 
Autobahn, OW toh bahn, hier, heer, here 
expressway ja, yah, yes 
Bahnhof, BAHN Лаго, rail- jawohl, yah VOHL, yes, surely 
road station klein, Aline, little 
Berg, behrg, mountain Knabe, KNAH buh, boy | 
bestimmt, buh SHTIHMT, Mädchen, MAYD khuhn, girl 
certainly Mann, mahn, man 
bitte, BIHT tuh, please, or Milch, mihlkh, milk 
thank you nein, nine, no 
bitte schön, BIHT tuh nein danke, NINE dahn kuh, 
shayn, please, or you're по, thank you 
welcome rot, roht, red 
Brot, broht, bread schwarz, svarts, black 
danke schön, DAHN kuh sprechen sie Deutsch? 
shayn, many thanks SHPREHKH uhn zee 
dort, dawrt, there DOYCH, do you speak 
Eisenbahn, EYE zuhn German? 
bahn, railroad viel, feel, much 
Frau, frow, woman, or Mrs. Wasser, VAH suhr, water 
Fräulein, FROY line, Wein, vine, wine 
young lady, or Miss weiss, vice, white 
Geld, gehlt, money wie geht es ihnen? z 
gross, zrohs, large ehs EE nuhn, how 
gut, zoot, good are you? 
guten Morgen, GOOT uli wieviel kostet es? vee feel 
MAWR guhn, good KOHS teht ehs, | 5 
morning how much does it et 
guten Tag, GOOT uhn wieviel Uhr ist es? vee fee 
TAHG, good day, how ООЁ ehs, 
do you do? what time is it? 
Haus, hows, house Wurst, voorst, sausage 
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track), and the word for stopping-place, Haltestelle (made 
up of the words for stop and place). 

Grammar. Nouns may be masculine, feminine, or neu- 
ter, but the nature of the thing may not indicate its 
gender. For example, pencil (der Bleistift) is masculine, 
pen (die Feder) is feminine, and paper (das Papier) is neu- 
ter. Similarly, donkey (der Esel) is masculine, mouse (die 
Maus) is feminine, and horse (das Pferd) is neuter. Several 
word endings automatically make words neuter. For 
example, the endings -chen and -lein make Mädchen, 
(girl) and Fräulein (young lady or miss) neuter nouns. 

Word Order probably causes more difficulty for stu- 
dents than does any other aspect of German. The sen- 
tence At two o'clock we came home in a taxicab would have 
this arrangement in German: Af two o'clock came we 
in a taxicab home. Word placement follows fairly defi- 
nite rules. The verb normally comes in the second posi- 
tion in the sentence. If the subject does not begin the 
sentence, it immediately follows the verb, as in the ex- 
ample above. But in a dependent clause, the verb 
comes at the very end, as: Our parents were not angry, 
although we at two o'clock in a taxicab returned. 

Pronunciation. German pronunciation follows Ger- 
man spelling more closely than English pronunciation 
follows English spelling. German has few letters pro- 
nounced in more than one way, and almost no silent 
letters. Vowels and consonants are pronounced with 
more force and breath than in English. The language 
contains a few sounds unfamiliar to English-speaking 
people, such as the Kh sound of ich and michi, pro- 
nounced like the 4 in inhuman when whispered. 

Germans pronounce with a sound like the English f, 
and w like the English v. The combination ¢ is always 
pronounced like the English eye and the combination ie 
always has the English ee sound, as in need. 

Development. German speech varies considerably 
from place to place. But experts distinguish two main 
Speech regions, Low German or Plattdeutsch (“flat Ger- 
man"), spoken in the flat northern plains; and High 
German or Hochdeutsch, spoken in the higher or mountain- 
ous regions of central and southern Germany. The 
printed language is based on High German. Almost all 
books and newspapers use this form, even in Low Ger- 
man regions. The differences in dialects are clearest in 
the everyday conversations of the people. 

High German. Scholars recognize three stages of 
High German: Old High German, Middle High Ger- 
man, and New High German. Old High German was 
spoken in the central and southern German regions be- 
tween about a.p. 750 and 1050, Middle High German 
was the written language used in the same regions be- 
tween about 1050 and 1500, When Martin Luther 
translated the Bible into German in the 1500's, he 
based his translation on the dialect of east-central Ger- 
many, then called Saxony. This region then became 
important in the development of New High German. 

Low German differs from High German chiefly in the 
sounds of its consonants. It sounds more like Dutch 
and English than High German does. For example, the 
Low German eten and twe are closer to the English eat 
and two than to the High German essen and zwei. Low 
German served as the spoken and literary language of 
northern Germany until the 1550's, when it lost its im- 
portance as a written language. HELENA М, GAMER 

See also GERMAN LITFRATURE; LANGUAGE. 


GERMAN LITERATURE 


GERMAN LITERATURE is the literature of the Ger- 
man-speaking peoples of Central Europe. It includes 
works from Germany, Austria, Switzerland, and such 
neighboring regions as Alsace, Bohemia, East Prussia, 
and Silesia. 

Almost all German literature is written in High Ger- 
man, the language of the mountain regions of southern 
and central Germany. Few important works have ap- 
peared in Low German, the language of northern Ger- 
many. German literature can be divided into three 
periods, based on changes in the language: Old High 
German, from a.p. 800 to 1050; Middle High German, 
from 1050 to 1500; and New High German, from 1500 
to the present. 

The history of German literature has been marked 
by high peaks and low periods. Its first flowering came 
in the Middle High German period, around 1200. It 
enjoyed a second golden age around 1800, during the 
lifetime of one of its greatest authors, Goethe. 


Characteristics of German Literature 


German literature is decentralized and often regional. 
This came about because for hundreds of years the 
German-speaking peoples had no capital or center of 
culture such as the French had in Paris. 

German writers and poets developed as individuals. 
They had little concern for the conventions of polished 
society. They were equally uninterested in smoothness, 
elegance, or regularity of form for their own sake. 
Literary academies and rule-books, which served as 
supreme umpires in literary matters for the French and 
Italians, never succeeded in Germany. 

German authors have constantly sought to evaluate 
man’s relationships to God and nature. Their un- 
quenchable thirst for knowledge is best exemplified in 
the legend of Faust, a magician who made a pact with 
the devil in order to gain his ends. The story of Dr. 
Faust was first published anonymously in Frankfurt in 
1587. The Faust theme continued to appear in German 
plays, stories, and poems. Goethe used it for his drama 
Faust, one of his greatest works. In recent times, it was 
the basis for Thomas Mann’s profound novel, Dr. 
Faustus. See FAUST. 

In their individual ponderings about life, German 
authors are apt to become philosophical and involved. 
Answering weighty questions is far more important to 
them than mere beauty or elegance of expression. Ger- 
man poets have found lyric poetry the ideal expression 
for their personal, and at times musical, genius. Ger- 
man novelists often use a cumbersome and tortured 
style to express their involved and problematical 
thoughts. In the field of drama, German tragedies out- 
number comedies by at least five to one. 


Early German Literature 


The early Germanic tribes that migrated to Western 
Europe composed ballads and stories about their gods 
and heroes. They passed these on by word of mouth 
from one generation to the next. About A.D. 800, at the 
end of the period of migrations, monasteries became the 
centers of learning and literature. The monks spread 
Christian teachings through poems and stories based on 
the Bible and on Christian legends. Otfried von Weis- 
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senburg (800?-880?), a monk who became the first Ger- 
man author known by name, impressed his readers with 
The Book of Gospels written in rhyme. Heliand, an anony- 
mous epic in the Low German language, pictured Jesus 
as a Saxon chief and His disciples as warriors, 

The monks also began to record some of the old 
heroic sagas and to compose new ones to glorify the 
feudal lords of their time. One of the few heroic poems 
to survive is the anonymous Lay of Hildebrand, the story 
of a battle between a father and son. Charlemagne 
and his successors encouraged Latin learning. About 
930, Ekkehard (9102-973). a monk at the Swiss monas- 
tery of St. Gallen, put the Germanic tale of Walther 
with the Strong Hand into the form of a Latin epic. Notker 
(952?-1022), another monk at St. Gallen, translated 
Boethius and some of the works of Aristotle. 


The First Golden Age (1050-1250) 


German literature burst into sudden bloom during 
the crusades in the 1100's. Knights, rather than monks, 
became the culture bearers of the period. Knightly 
poets wrote epics, or narrative poems, on themes of love 
and chivalry (see Epic). German minstrels called minne- 
singers wandered from court to court composing lyrical 
poems of love and adventure (see MINNESINGER). The 
elegance and grace of French court literature had a 
strong influence on German poetry. 

Epic Poetry was a major contribution of Middle High 
German literature. Anonymous authors recorded such 
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Masters of German Literature from the 1700's to 
the present include some of the greatest literary figures 
of the world. The names in each category of the table 
are in chronological order. German literature enjoyed 
а golden age as early as the 1100's with the poetry of 
Wolfram vonEschenbach and Walther von der Vogelweide. 


"HERDER (1744-1803) 
WIELAND (1733-1813) 
KANT (1724-1804) 


JACOB GRIMM (1785-1863) 


old Germanic tales as the Song of the Nibelungs and 
Gudrun (see NIBELUNGENLIED). They added a thin 
coating of Christian chivalry to these popular epics, 
But basically the poems remained monuments to the 
period of old Germanic valor and loyalty. 

Court epics showed the influence of French form, 
Many were based on tales of King Arthur that had 
come to Germany by way of France (sce ARTHUR, 
Kino). The crusades also offered a rich lore of fairylike 
adventures in distant lands. Hartmann von Aue, born 
about 1170, was the first major German poet to use 
Arthurian themes. But he gained his greatest fame with 
the epic, Poor Henry, the story of a stricken Swabian 
knight. In his Parzival, the greatest work of the Middle 
Ages in Germany, Wolfram von Eschenbach (11709. 
1220?) combined a glittering tale of a knight-errant with 
an earnest description of a search for God. Gottfried 


von Strassburg, who lived in the early 1200's, imitated 
French grace in his version of Tristan and Isolde. 

The Minnesingers became popular in ihe 110078 and 
1200's. Many of their lyric poems imitated the songs of 


the French troubadours (see TROUBADOUR), The most 
famous minnesinger was Walther von der Vogelweide 
(1170?-1230?). He transformed the often insincere poems 
of the troubadours into warm and genuine expressions 
of love. Walther was the first great German poet to 
glorify nature. 


The Interim Period (1250-1750) 


Popular Literature. The period from 1250 to 1600 
witnessed the decline of knighthood within the Holy 


SCHOPENHAUER (1788-1860) 
WILHELM GRIMM (1786-1859) 


Roman Empire (see Hory Roman EMPIRE). People of 
the middle class emerged as the next cultural leaders. 
The romantic idealism of the 1200’s gave way to 
middle-class realism, sobriety, and satire. Epics such as 
Meier Helmbrecht by Wernher the Gardener described 
the degeneracy of the knighthood. Fables became 
popular as a means of teaching practical lessons. The 
mocking epic of Reynard the Fox and the merry pranks of 
Till Eulenspiegel won wide acclaim. Religious plays, 
such as the Redentin Easter Play and the Oberammergau 
Passion Play, originally combined religious fervor with 
realistic coarseness and laughter. 

In the 1400's and 1500's, meistersingers, or master- 
singers, attempted to revive the lyric poetry of the 
minnesinger (see MASTERSINGER). The poems and plays 
of Hans Sachs (1494-1576), a shoemaker and uninspired 
mastersinger from Nuremberg, are typical examples of 
the homespun effort of the middle class to produce 
literature. 

The Renaissance in Germany took the form of a 
spiritual rebirth during the 1500s. There was no major 
revival of arts and letters similar to that of the Italian 
Renaissance (see RENAISSANCE). But two outstanding 
features of the Renaissance achieved greatness in Ger- 
man-speaking regions. They were humanism and the 
Reformation (see HuMANISM; REFORMATION). 

German humanism began in Bohemia around 1350 
with the writings of Johannes von Saaz, It reached its 
height from 1480 to 1530, The humanists delved into 
the philosophy and history of ancient Greece and Rome 
in their search for a new ideal of man, They wrote most 


NOVELISTS 


NIETZSCHE (1844-1900) 


1900 


DRAMATISTS 
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of their works in Latin and Greek. Desiderius Erasmus 
(1466-1536) ranked as the foremost humanist of the 
northern Renaissance. Other outstanding humanists 
included Johannes Reuchlin (1455-1522), a leading 
scholar of Hebrew; Philipp Melanchthon (1497-1560), a 
close friend of Martin Luther; and Ulrich von Hutten 
(1488-1523), an ardent nationalist and enemy of the 
Roman Catholic Church. 

The Reformation, which began in 1517, left a lasting 
mark on German life and culture. Most of the literature 
it produced was in the form of religious essays and 
pamphlets. Martin Luther (1483-1546) translated. the 
Bible into German, thus preparing the way for a stand- 
ard German language. He wrote several important 
treatises to support his program of religious reform. 
Thomas Murner (1475-1537) was Luther's most bitter 
religious and literary opponent. 

Baroque Literature. The religious wars that grew out 
of the Reformation produced a strongly pessimistic 
and despairing literature in the 1600's. Often called 
baroque literature, it was bombastic and highly emotion- 
al. Powerful and imploring church hymns thrived as 
never before. Andreas Gryphius (1616-1664), the great- 
est poet and dramatist of the age, wrote deeply moving 
religious poetry that preached steadfastness to God. In 
Simplicius Simplicissimus, Hans Jakob von Grimmels- 
hausen (1620?-1676) told the story of a hero who found 
his way to God in spite of the horrors and crimes of the 
Thirty Years’ War. 


Faust | (1808) by Goethe 
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French classicism exerted a strong influence on Ger- 
man literature from about 1680 to 1750. Rigid classical 
rules stifled German creativity, and much of the 
writing seems a poor imitation of French literature. 


The Second Golden Age (1750-1830) 


All the arts in Germany flourished from the second 
half of the 1700’s through the early 1800’s. Men such 
as Goethe in literature, Immanuel Kant in philosophy, 
and Ludwig van Beethoven in music created the richest 
cultural period in German history. For the first time. 
German literature won fame and prestige throughout 
Europe and the Americas. 

The Enlightenment came to Germany during the 
second half of the 1700's. German writers were caught 
up in the spirit of reform that swept across Europe. In 
literature, the enlightenment took the form of a resur- 
gence of national pride and a rejection of French in- 
fluence. Gotthold Ephraim Lessing (1729-1781), Ger- 
many’s first important literary critic, laid the basis for 
a German national literature of true greatness. Lessing 
turned from French classical models to ancient Greek 
ones. His dramas tried to blend Greek restraint with 
Shakespearean greatness. One of his best-known plays, 
Nathan the Wise, preached religious tolerance. 

The spirit of the enlightenment also appeared in the 
writings of Christoph Martin Wieland (1733-1813). 
Through his novels and verse epics, Wieland did more 
to enrich the German language than any previous poet. 

The Storm and Stress Movement, called Sturm und 
Drang in German, began about 1770. It represented a 
powerful reaction against French formalism and ration- 
alism. The new writers, sometimes called Pre-Romantics, 
clamored for nature instead of civilization, originality 
instead of imitation, religion instead of irony, and 
passion instead of etiquette. 

Friedrich Gottlieb Klopstock (1724-1803) was a fore- 
runner of the movement. His religious epic The Messiah, 
published from 1748 through 1773, used ecstatic 
language to describe the life of Christ. Johann Gottfried 
von Herder (1744-1803), the most celebrated student of 
folklore of his time, became the philosophical leader of 
the movement. Herder defended German national 
tastes against the conventions of French classicism. 

Herder’s work had a profound influence on the young 
Goethe. Both Goethe (1749-1832) and the dramatist 
Friedrich von Schiller (1759-1805) began their careers 
as Storm and Stress writers. Their early romantic works 
include Goethe’s The Sorrows of Young Werther and the 
first part of Faust (begun about 1770, but not published 
until 1808), and Schiller’s play The Robbers. Later, both 
writers turned to the noble simplicity and quiet gran- 
deur of Greek literature. Their classical period, from 
1787 to 1805, produced such works as Goethe’s 
Iphigenia and Hermann and Dorothea, and Schiller's 
Wallenstein and William Tell. Goethe's later writing be- 
came more philosophical and symbolic. The second part 
of Faust (1832) was the major production of his old age. 

Romanticism in Germany grew out of the Storm and 
Stress movement. It dominated German literature from 
1790 to 1830. Goethe had introduced the feeling of 
Weltschmerz, or world-grief, in The Sorrows of Young 
Werther. Soon, large numbers of young writers began to 
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suffer from the utter pessimism and disillusionment of 
Weltschmerz. They expressed themselves through emo. 
tional and highly subjective writings. Many tumed 
from their own society to the glories of their national 
past, particularly that of the Middle Ages. The color 
and fantasy of fables and fairy tales also attracted many 
young romantics. 

The publication of Goethe’s Werther brought inter- 
national fame to German literature. Early translators 
of German works included the English romantics Sir 
Walter Scott and Thomas Carlyle. Although German 
romanticism had run its course by 1830, it continued to 
influence literature in the rest of the world for many 


years. 
The list of romantic writers includes some of the 
greatest names in German literature. Ihe brothers 


August Wilhelm von Schlegel (1767-1845) and Fried- 
rich von Schlegel (1772-1829) led the movement and 
won international recognition for their literary criticism, 
Melancholy poets such as Novalis, whose real name was 
Friedrich von Hardenberg (1772-1801). and Nikolaus 
Lenau (1802-1850) expressed the pessimisin and despair 
of the romantics. Heinrich von Kleist (1777-1811) and 
Franz Grillparzer (1791-1872) became known as the 
foremost dramatists of the romantic age. F.. T. A. Hoff- 
mann (1776-1822) wrote novels and stories based on 
fantasy and horror. Clemens Brentano (1778-1842) and 
Ludwig von Arnim (1781-1831) made important con- 
tributions to the field of folklore. Their book The Boys 


Magic Horn was the first systematic collection of Ger- 
man folk songs. About the same time, Jacob Grimm 
(1785-1863) and Wilhelm Grimm (1786-1859) collected 


their world-famous Grimms Fairy Tales. Ihe Grimm 
brothers also published the first important German 
dictionary (see GRIMM; Grimm’s Farry TALES). 


German Literature After 1830 


The Young Germans were a group of radical writers 
who became active in the 1830’s. These writers strongly 
opposed the reactionary policies of Prince von Metter- 
nich (see METTERNICH, PRINCE VON). They wrote angry 
political dramas and stories directed against the gov- 
ernment, and took an active part in the revolutions of 
1830 and 1848. By far the most important leader of the 
Young Germans was Heinrich Heine (1 797-1856). He 
bitterly attacked the government in such works as Ger- 
many, A Winter Tale. But Heine was also one of Ger- 
many's greatest lyric poets. Such poems as "The Lore- 
lei" and “Du Bist Wie eine Blume" won world fame. 

The Realists had far greater importance as à literary 
movement than the Young Germans had (see REALISM). 
The realists revolted against the emotionalism and 
exaggerations of the romantics, and turned to objective 
descriptions of life as they saw it. Regionalism became 
an important factor in realistic literature. "Theodor 
Storm (1817-1888) wrote about his community on the 
shores of the North Sea. 'The region near the Moldau 
River served as the setting for the works of Adalbert 
Stifter (1805-1868). Fritz Reuter (1810-1874) wrote of 
northeastern Germany, and Gottfried. Keller (1819- 
1890) made his native Switzerland the backdrop for 
his stories and novels. Friedrich Hebbel (1813-1863) 
ranked as the leading dramatist of the realist movement. 

German Literature Today. After 1890, realism gave 
way to naturalism, with its emphasis on social injustices 


crime, and slum conditions. The Weavers by Gerhart 
Hauptmann (1862-1946) is the outstanding example of 
naturalistic drama. 

Other literary “isms” replaced naturalism. Impres- 
sionism emphasized the aesthetic and idealistic in liter- 
ature (see Impressionism). It was represented by 
Thomas Mann (1875-1955) with Buddenbrooks, Jakob 
Wassermann (1873-1934) with The World’s Illusion, and 
Ricarda Huch (1864-1947) with Recollections of Ludolf 
Ursleu the Younger. 

Expressionism stressed the subjective, romantic, and 
visionary (see EXPRESSIONISM). It had a profound influ- 
ence on the novels and stories of Franz Kafka (1883- 
1924) and Franz Werfel (1890-1945), and on the dramas 
of Ernst Toller (1893-1939) and Georg Kaiser (1878- 
1945). Bertolt Brecht (1898-1956) combined satire with 
expressionism in his musical drama The Threepenny 
Opera. Vrich Maria Remarque (1898- ) gained a 
reputation as a pacifist after the publication of his novel 
All Quiet on the Western Front in 1929. 

Lyric poetry grew in the early 1900's with the works 
of Hugo von Hofmannsthal (1874-1929), Stefan George 
(1868- 3), and Rainer Maria Rilke (1875-1926). 

Nazism, which swept Germany in the early 1930's, 
attempted. to control literature for its own purposes. 
Many of the best authors left Germany in protest or 
were driven out. Thomas Mann went to the United 
States and later returned to Switzerland. Stefan George, 
whose ideal of an intellectual élite, or ruling class, was 
perverted by Nazi leaders, died in Switzerland. Stefan 
Zweig (1881-1942), a master of the psychological novel, 
committed suicide in Brazil, and Ernst Toller did the 
same in New York. Hermann Hesse (1877- — ) pro- 
duced most of his works in Switzerland. He won the 
1946 Nobel prize for literature, especially for his novel 
Magister Ludi. 

After World War II, many German authors sat in 
judgment on the horrors of the recent past. For ex- 
ample, Carl Zuckmayer (1895- ) analyzed milita- 
rism in The Devis General, Ernst Wiechert (1887-1950) 
pictured concentration camps in The Forest of the Dead, 
and Theodor Plievier (1892- — ) made the defeat of 
the Nazis in Russia the theme of Stalingrad. But, with 
the exception of the Swiss author Friedrich Dürrenmatt 
(1921- ), no outstanding new figures have appeared 
on the literary scene. Werner P. FRIEDERICH 


Related Articles. See the list of German writers under 
Authors in the BIOGRAPHY section of the READING AND 
Stupy Guine. See also the following articles: 


Drama Mastersinger Nibelungenlied 
Faust Mephistopheles Novel 

French Literature Міппеѕіпвег Realism — 
German Language Nazism Romanticism 


GERMAN MEASLES is a highly contagious, but usu- 
ally mild, disease. It is sometimes called Rubella and 
Three-Day Measles. It occurs most often in the spring 
among both children and adults. The first symptoms 
appear one to three weeks after the person has been ex- 
posed. There may be mild soreness in the throat, fever, 
and discharge from the nose. A rose-red, spotted rash 
usually appears about a day later, on the face and other 
parts of the body. The lymph glands may be enlarged. 
Pneumonia and ear infection can occur. No specific 
treatment has been found, although doctors use serum or 
gamma globulin to prevent the disease. One attack 
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usually protects an individual for life against further at- 
tacks. If a woman gets German measles during the first 
three months of her pregnancy, it increases the chance 
that her baby will be born with a defect. See also 
MEASLES. AUSTIN EDWARD SMITH 

GERMAN SHEPHERD is often called the German 
police dog. It usually stands about 24 inches high, and 
weighs from 60 to 85 pounds. The German shepherd re- 
sembles a wolf in shape, walk, and color, and has erect 
ears and a long, slender muzzle. German shepherds 
vary in color from black and tan to white. 

This dog was first bred in Germany as an outdoor 
guard. The German shepherd is intelligent, alert, loyal, 
and has a good disposition. It is sometimes called the 
“German police dog” because many of these dogs have 
been trained for police work. They became popular 
during World War I when the German Army used 
them to carry messages. Female German shepherds are 
often used as guide dogs for the blind. Henry P. Davis 

See also Doa (color picture, Working Dogs). 

GERMAN SHORT-HAIRED POINTER is a sporting 
dog often used to hunt game birds. It works well as a 
pointer on land, and serves as a retriever on land and in 
the water. It works more slowly than some other hunt- 
ing dogs, but it has an unusually keen sense of smell. 
The German short-haired pointer is a little larger than a 
regular pointer. It stands from 21 to 25 inches at the 
shoulder, and weighs from 45 to 70 pounds. Its short 
coat is liver-colored or liver and white. Ууплллм Е. Brown 

See also Doc (color picture, Sporting Dogs). 

GERMAN SILVER. See NICKEL SILVER. 

GERMAN SOUTHWEST AFRICA. See Sourm-Wrsr 
AFRICA. 

GERMAN WIRE-HAIRED POINTER is a hunting dog 
that was developed by crossing German short-haired 
pointers and ‘“‘poodle-pointers.”” It is an all-purpose 
hunter and a good retriever on land or in water. The 
dog weighs from 55 to 65 pounds and stands 24 to 26 
inches high. Its color varies from brown to brown and 
white with liver-colored spots. JOSEPHINE Z., RINE 

GERMANICUS CAESAR. Sce TIBERIUS. 

GERMANIUM, jur MAY nih um (chemical symbol, 
Ge), is a shiny, brittle, hard, silver-white metal. As a 
chemical element, it is closely related to silicon. Its 
atomic number is 32, and its atomic weight is 72.60. 
Its density is 5.36, and its melting point, 958°C. Ger- 
manium can be partly oxidized to germanium dioxide 
when heated to 730°C. in oxygen. It does not react 
with acids, but dissolves in fused sodium hydroxide. 

Germanium is comparatively rare, and is usually 
found in small quantities, mixed with other metallic 
ores, In the United States, it is found in the zinc ores of 
Missouri, Kansas, and Oklahoma. The metal today is 
used in the manufacture of rectifiers such as transistors. 
These germanium semiconductors use little electric cur- 
rent, do not generate heat, last much longer than 
vacuum tubes, and take up little space in electronic in- 
struments or devices. The German chemist Clemens 
Winkler discovered germanium in 1886. бкоков L. Bust 

See also ELEMENT, CHEMICAL; MENDELEEV, DMITRI. 

GERMANTOWN. See Pasronius, FRANCIS DANIEL. 

GERMANTOWN, BATTLE OF. See REVOLUTIONARY 
WAR IN AMERICA (table, Major Battles). 
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GERMANY is a powerful nation in Central Europe. 
Since World War II, Germany has been divided into 
two countries. The larger of these countries is a demo- 
cratic republic commonly called West Germany, The 
official name of this country in the German language 


FACTS IN BRIEF 


Type of Government: West Germany, federal republic; 
East Germany, republic (communist dictatorship). 

Capital: West Germany, Bonn; East Germany, Pankow 
section of East Berlin. 

Divisions: West Germany, 11 Länder, or states; East Ger- 
many, 14 districts. 

Head of State: West Germany, President, chosen eve 
five years by a special convention. East Germany, Chair- 
man of the Council of State, elected every four years by 
the People's Chamber. 

Parliament: West Germany, Federal Dict: Bundestag or 
lower house (497 members elected by the people for 
4-year terms, and 22 non-voting members from West 
Berlin); Bundesrat or upper house (3 to 5 delegates ap- 
pointed by each state government for indefinite terms). 

Area: 137,441 square miles (West Germany, 95,904 
square miles; East Germany, 41,537 square miles). Greatest 
distance: (north-south) 525 miles; (east-west) 390 miles. 
Coast line, about 680 miles. 

Elevation: Highest, Zugspitze, 9,721 feet above sea level; 
Lowest, sea level. 

Population: 71,349,500 (West Germany, 53,517,300; East 
Germany, 17,832,200). Density, 517 persons per sq. mi. 

Chief Products: Agriculture, apples, barley, corn, flax, 
grapes, hay, hops, oats, pears, potatoes, ryc, sugar beets, 
at. Manufacturing, aluminum, automobiles, beer, cam- 
eras, chemicals, chinaware, clocks, clothing, drugs, 
leather, machine tools, metalware, optical instruments, 
potash, ships, steel, textiles, toys, watches, wine, wooden- 
ware. Mining, amber, coal, lead, nickel, salt, silver, 
uranium, zinc. 

Flag: The flag has three broad horizontal stripe: 
top black, the center red, and the bottom gold. 
Germany's flag has a design in the center. See 
(color picture, Flags of Europe). 

National Anthem: West Germany: “Deutschland-Lied” 
(“German National Anthem"). East Germany: *National- 
Hymne der Deutschen Demokratischen Republik” (“N 
tional Anthem of the German Democratic Republ 5 

Money: Basic unit, Deutsche mark. For its value in 
dollars, see Money (table, Values). See also MARK. 
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Colorful National Costumes often 
are worn to celebrate festivals in Ger- 
many. Castles and vineyards line the 
banks of the beautiful Rhine River. 


German Tourist Information Office 


is BUNDESREPUBLIK DEUTSCHLAND, or | EDERAL RE- 
PUBLIG OF GERMANY. The capital of West Germany is 
Bonn. The other part of Germany is « communist 
dictatorship controlled by Russia. It is coınınonly called 
East Germany. ‘The offic ial name of East Germany is 
DEUTSCHE DEMOKRATISCHE REPUBLIK, or GERMAN 
Democratic Repusic, although the ınmunist gov- 
ernment is actually neither democratic nor a true re- 
public. The capital of East Germany is the Pankow 
section of East Berlin. 

West Germany is over twice as large, and has nearly 
three times as many people, as East Germany. West 
Germany is rich in natural resources and is an impor- 
tant industrial country. East Germany has fewer nat- 
ural resources and is an agricultural country 

The history of Germany is a story of \ 
governments have been blamed for starting both World 
War I and World War II. In both wars, most of the other 
countries of the world united to defeat Germany. 

On the other hand, German artists, scientists, and 
scholars have contributed greatly to th world as we 
know it today. Books were first printed in Germany. 
Germans were the first to teach great masses of their 
people to read and write. In the 1500°s, Germany was 
the center of the religious struggle called the Refor- 
mation. Germans have written some of the world's 
finest music and most-discussed philosophy. German 
scientists have made many important discoveries 1n 
such fields as physics, medicine, and chemistry. 


is. German 


The Land and Its Resources 


Location, Size, and Surface Features. Germany takes 
up the heart of the continent of Europe. The Color Map 
shows it has land on all sides except the north, where It 
faces the North and Baltic seas. West Germany is almost 
the size of Michigan and Ohio together. East Germ 
is slightly larger than Ohio. Germany covers 137,4 
square miles. BÉ 

Germany as a whole divides into two sharply differ- 
ent regions, a northern lowland and a central = 
southern highland, The lowland is part of the gre 
plain of northern Asia and Europe, and covers а 


northern Germany. It is generally level, although in 
some places it rises into hills a thousand feet or more 
above sea level. The plain slopes down to the north 
and northwest, and levels out into low-lying coastal 
flats along the northern shores. 

The coast line is regular, with few good harbors, Some 
of the rivers which empty into the North Sea have cut 
channels wide and deep enough to make usable ports. 

The highlands of central Germany lie south of the 

eat northern plain. Here the surface of the land is 
uneven. High, flat plains are edged by rolling hills and 
scattered mountain ranges, and rivers cut deep valleys 
through the land, The mountaintops in central Ger- 


many are low and rounded. The Erzgebirge, or Ore 
Mountains, of this region get their name from the de- 
posits of iron, silver, copper, and other ores in them. 
The Harz Mountains lie at the northern edge of the 
central highlands. The highest point in the Harz Moun- 
tains is the Brocken, which rises more than 3,700 feet 


and stands cloaked in gloom and mist. The Schwarz- 
wald, or Black Forest, is a mountain range in south- 
western Germany. It takes its name from the heavy 


Area of Germany Compared with Ohio and Michigan 


forests of dark fir trees that cover the mountainsides. The 
highest point in the Schwarzwald is Feldberg, a peak 
4,900 feet above sea level. Many German traditions 
and folk tales center around the Black Forest. 

The Alps branch out from Switzerland into south- 
eastern Germany. The highest point in Germany is the 
Alpine peak, Zugspitze, which rises 9,721 feet above 
sea level in southern Bavaria. A 

Rivers, Lakes, and Bays. Germany has many rivers. 
Most of them are open for inland waterway travel. The 
central highlands act as a great divide, and separate 
the rivers that flow north into the North and Baltic 
seas from those that flow south and east to find their way 
into the Black Sea. The most important of the rivers 
that flow east is the Danube. This river rises in the Black 
Forest and drains most of Bavaria. 

The chief river in Germany is the Rhine, which 
empties into the North Sea through The Netherlands. 
Other important rivers that flow into the North Sea 
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along the German coast include the Ems, the Weser 
and the Elbe. The chief German port of Hamburg is 
near the mouth of the Elbe, and the important port of 
Bremen lies near the mouth of the Weser. Certain 
branches of the large German rivers are important 
streams in their own right. Such branches include the 
Main and Moselle rivers, which empty into the Rhine, 
and the Saale River, which flows into the Elbe. The 
Oder River drains into the Baltic Sea. 

The loveliest lakes in Germany are in the southern 
hills and mountains. Here the glaciers of early times 
carved deep basins in the rocks. These basins are now 
mountain lakes, filled with clear, cold water. Their 
edges are great cliffs and rocky slopes. Waterfalls leap 
noisily down the sides of the mountains. The white 
waters churn along through narrow channels until they 
smooth out and are lost in the quiet depths of the blue 
lakes. The scenery around the Kénigssee (Royal Lake), 
in Bavaria, is especially wild and beautiful. 

Many shallow lakes are scattered about the great 
plain of northern Germany. Many partly landlocked 
bays called haffe edge the Baltic Coast and receive the 
rivers which empty into the Baltic. The haffe are shallow 
and ringed with sand dunes. The chief German bays are 
along the North Sea coast. 

Natural Resources. Only about one fourth the land 
of Germany is well suited to agriculture, and more than 
half this farm land is in East Germany. In the north the 
soil is marshy or sandy, and must be heavily fertilized. 
In the narrow valleys of the Rhine and its branches, 
the land is fertile and good for raising crops. 

Germany has great mineral wealth. The biggest coal 
fields in Europe are in the Ruhr region of West Ger- 
many around Essen. West Germany has some deposits 
of low-grade iron ore, and has the chief petroleum de- 
posits in Europe. These lie along the border of The 
Netherlands. Fairly large deposits of zinc, lead, man- 
ganese, and copper also are found in West Germany. 
Both West and East Germany have large deposits of 
rock salt, potash, lignite, and kaolin. Deposits of amber 
are found along the Baltic Coast of East Germany. 

The rivers of Germany provide water power to gener- 
ate millions of kilowatt hours of hydroelectric power 
each year. 

Germany has had many forests since early times, 


Location Map of West and East Germany (in Black) 
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This German Village Lies on the liz River, Which Flows Through a Forest near the Border of Czechoslovakia. 


when the land was almost covered with trees. Many old 
German folk tales and superstitions are connected with 
the forests. The story of Siegfried, for example, tells that 
he could be wounded only on his back, where he had 
been touched by a falling leaf. As Germany developed, 
the people took care to preserve the forest lands. Almost 
a quarter of the land surface in Germany is covered with 
trees, including pines, firs, oaks, beeches, and birches. 

Climate. Germany lies about as far north as the area 
between the Great Lakes and the southern part of 
Hudson Bay in North America. But the climate in most 
of Germany is mild. Average temperatures are 40°F, in 
January and 70°F. in July. About 20 to 40 inches of 
rain falls annually in most of Germany. 


The People and Their Work 


The People. West Germany has a population greater 
than any other country in Europe except Russia. Almost 
five times as many people live in West and East 
Germany as in California, which has more area than 
these two countries together. 

The Germans, or Deutsche, are Teutons, which means 
that they speak one of the Teutonic languages. This 
group of languages includes German, English, Dutch, 
Flemish, and the Scandinavian tongues of Norway, 
Denmark, Iceland, and Sweden. The Germans, like 
the inhabitants of all other European nations, have a 
mixed background of many races and ancestors. Many 
of the people in northern Germany are of the Nordic, 
or northern, type. These people are usually tall, with 
blue eyes, fair hair and skin, and oval heads. In southern 
Germany the Alpine, or mountain, type is frequently 
found. These people are likely to be short and plump, 
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with brown hair, dark c 
types are greatly mixed throughout G« 
The Germans are famous for being t 
thing they do. Their thoroughness ha 
to many fields, including literature, phil 
music, manufacturing, and military co: у 
Few people in Europe have had so litle opportunity 
for self-government, freedom, and democracy as the 
people of Germany. German obedience to authority 
has perhaps developed from years of control by first 
one form of strict government and then another. For 
hundreds of years, the German people were not allowed 
personal liberty or national union. They were divided 
into a number of small independent states. 4 
Old customs and costumes have been preserved in 
parts of Germany that are cut off from the rest of the 
land by mountains and forests, Here, some of the 
women wear long, full-gathered skirts or jumpers, €m- 
broidered or banded in braid. Their blouses are snowy 
white, with great puffed sleeves pulled in close at the 
wrist or above the elbow. Sometimes a short jacket 0r 
bodice laces tight at the waist, and the whole outfit Is 
topped with an apron of ruffled white or some gay color. 
Little girls wear their hair in braids, and their dresses are 
almost completely covered by cotton aprons that have 
sleeves, and tie in the back. Little boys wear ios 
straight pants held up by broad embroidered bani : 
In other parts of Germany the people dress much a 
Americans do. 4 
The Germans generally are thrifty and hard-working 
people, noted for their cooking of special dishes Ue 
their love of cleanliness. Girls are trained to cook e 
the time they are very young. Old family recipes а 
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Aachen, ya 100 
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Aachen 
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Cleve, see Kleve 
Cloppenburg di B 
Coblence, see Koblenz 
Coburg, 45, 800. ‚С 
Coesfeld, 17,900. . C 
Cologne, see Köln 
Constance, see Konstan: 
Crailsheim, 12,700. . 
Cuxhaven, M, 400. 
Dachau, 25,700, 
Dannenberg, 3327. 
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Heide, 20,600 
Heidelberg, 128,300 , 
Heidenheim, 46,600... 
Heilbronn, 79,100 
Helmstedt, 29,000 
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Hersfeld, 23,400. 
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Hoya, 4,400. . 
Husum, 22,700 
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Lörrach, 28,100 
Lübben, 9,433. ..... 
Lübeck, 228,800. ... 
Lüdenscheid, 55,700 
Ludwigsburg, 65,800 
Санаат (am A Rhei 


Lüneburg, 57,400... 
Linen, 68, 400 
Mainz, 117,000 
Mannheim, 290,700 _ 
(*550,000). 
Marburg [an der Lahn), 


43,50 
Marktredwitz, 15,900 
Marl,* 64, 800. 
Mayen, 16,000. .... 
| 28) 600. . 

еп, 13,100... . 
мер еп, 47,500. .... 
Mitterteich, 6,700. . 
München-Gladbach, 

144,800 (*250,000) 
Mühldorf, 10,700 . X. 
Mülheim ‘an ‘der Дш 

168,300. , 


me оо Suminoob o Е Енн 


Müllheim, 6, 400. 
München (Munich), 
968,200 (*1,100,000) .D 4 


München-Gladbach, see 
München-Gladbach 
Münden, 19,200 А 

Munich, see München 
Munster, 7,700 4 
Münster ҮШ. нел, 
155,706 ‚7:02 
Neu-Ulm, 21300. ...D 4 
Neuburg [an der ШШШ, 
12,901 04 
Neumarkt (іп бег 
Oberpfalz], 14,300,..D 4 
Neumarkt-Sankt Viet, 


3,514, D5 
Neumünster, 72,400: A 3 
Neuss,* 79,200. . C2 


Neustadt [an der Aisch], 
нк К 37 

Neustadt [ап der Wein- 
strasse], 31,300. ....D 3 

Neustadt (bei Goburgl, 


Nienburg 
21,800. . 
Norden, 17,000........ 
Nordenham, 26,500 
Nordhorn, 38,400 2 
Nördlingen, 14,200. ... 
Northeim, 19400. , , . . 
er (Nuremberg), 
419,000 (*560,000) . 
Oberammergau,* 4,800. E. 
Oberhausen, 239,100... 
Oberstdorf, 8,20 Ê 
Offenbach lam Main], 
104400...... C 
Offenburg, 27,300. .,..D 
A 


Oldenburg {in Holstein], 
8,200. 

Oldenburg {in Oldenburg, 
120,800. . 


Osnabrück, 126,6 
Paderborn, 47,20 
Papenburg, 15,3 
Parsberg, 2,500 
Passau, 33,500 
Pegnitz, ‚392. 
Peine, 28,600. . 
Penzberg, 10,100 
Pfaffenhofen, 7,15. 
Pfarrkirchen, 6,000. 
Pforzheim, 70,800. . 
Pirmasens, 51,400. . 
Plattling, 8,361. . 
Prüm, 000... 
Quakenbriick, 8,400. . 
Rastatt, 22,700. . 
Ravensburg, 29,200. AE 
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123,51 

Е 124,100 
Remagen,* 6, 800. . 
Remscheid, 117,300. .. 
Rendsburg, 34, 800. 
Reutlingen, 61, "400 
Rheine, 43,000 
Rheinhausen,* 62 
Rheydt,* 88,700. 
Rosenheim, 31,500. ... . 
Rotenburg, 13,900.. ... 
Rothenburg [ob der 

Tauber], 11,400.... 
Rottweil, 17,400... . 
Rüdesheim, 6,666 . . 
ER 121, 600 


sod 
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Salzgitter, 99,500. . 
Schleswig, 33,600. . 
Schlüchtern, 5,800. 
Schongau, Ji 700... 
Schramberg, 17, 700. . 
Schrobenhausen, 
Schwabach, 20,600... 
Schwäbisch Gmünd, 


35,900 
Schwäbisch Hall, 
00. . 
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19, 
Schwandorf lin Bayern 
Schweinfurt, 53,700 NE 


West Germany. 
Key shows general location. 


were parts of the historic region of Prussia (Preussen). The 
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GERMANY (Map Index) 


Schwenningen [ат 
Neckar], 29,900 
Selb, 19, 100.. 
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Stolberg, 35,600. 
Straubing, 36,600. . 
Stuttgart, 602,900 
(*825,000) 
Traunstein, 14,700. 
Trier, 86,700. . 
Tübingen, 46,200 
Tuttlingen, 23,90! 
Überlingen, 9,500 
Uelzen, 24,201 
Ulm, 89,800. 
Varel, 12,600 
Verden, 19,900. . 
Villingen [im Schwarz- 


8 
Wanne-Eickel,* 
101,100 
Warburg, 10,071. 
Wasserburg [am Inn], 
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Wattenscheid * 75,500. 
Weiden, 40, 500. . 

Weilheim, 11,500 
Weinheim, 26700. . 
Wesssenburg [in Bayern 


Sos 


Кешр. 1,070. 
Wesel, 25,800. 
West Berlin, 2, 
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Witte еп, 5,10 
Wittlich, 8,900. -D 
Wolfenbüttel, 33,900. ..B 
Wolfsburg, 44,800 B 
Worms, 59,300 р 
Wuppertal, 405,400....C 
Würzburg, 101,700. ...D 
Zeven, 6,593. . В 
Zweibrücken, 31,800. ..D 
EAST GERMANY 
Population. ..17,832,200 


Cities of 
East пу 


Artern, 7,601... 
Aschersleben, 3 


Source: Latest available official figures. 
* Place names marked by an asterisk do not 


* Dahme, 6,391 


Aue, 32,800.. 
Bad Doberan, 12, 
Bad Freienwalde [ап de 
Oder], 12,600....... 
Bad Salzungen, 10,000. 
Barby, 7,788.. 
Barth, 13,000. 
Bautzen, ‘42,000. 
Beeskow, 7,571 
Belzig, 7,597.. 
pem [auf or 
10,100 ы 
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Bernburg, 46,700 
Bitterfeld, 32,500. . 
Blankenburg ‘lim Harz], 
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19, 
Brandenburg | fan der 
Havel], 8 
Burg, EUR у 
Bützow, 11,100 
Chemnitz, see Karl- 
Marx-Stadt 
Cottbus, 64,500....... 
Crimmitschau, 33,400. . 


Delitzsch, 23,700. 
Demmin, 17,100. 


Dömitz, 4,585.. 
Drebkau, 2,518 
Dresden, 496,50 
(®680,000)°......... 
East Berlin, 1,139.90. 
Eberswalde, 32,300. 
Eilenburg, 18,800 
Eisenach, 50,000 
Eisleben, 30, 10 
Elsterwerda, 9 
Erfurt, 188,1 
Falkenberg 
Finsterwalde," 20,600... 
Forst, 29,700. . ‚С 
Раку [ап der Oder], 


omoomoooo 


euUnBauomoo Oaumnouoooo‏ ی ی ی 


cedem 


кейнде, $ее Вай 
Freienwalde 
Friedland, 8,357. :В 5 
Furstenberg [ап Чег Oder], 
Fürstenwalde jn der 
Spree], 32,7 
Gardelegen, ur 800. 
Genthin, 18,4 
Gera, 98,000. . 
Glauchau, 34,900. 
Gürlitz, 96,100. 
Gotha, 57,800. . 
Greifswald, 45,80 
Greiz, 40, 800 
Grimma, 16,00 
Grossenhain [im Bezirk 
Dresden], 18,700 . . 
Guben, 24, 000. . 
Güstrow, 37,100. - 
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Haldensleben, see _ 
Neuhaldensleben 


Halle [an der Saale], 


89,700 
Heiligenstadt, 12,700. . 
Hildburghausen, 77,870. 
Hoyerswerda, 7,274 
Ilmenau, 17, 
Jena, 83,100. 
Jüterbog, 14,500. 
Kamenz, 15,000... 
Karl-Marx-Stadt 

(Chemnitz), 290,200 . 
Köthen, 39,100. . 7 
Kyritz, 8,679.. 
Langensalza, 16, 80 
Lauscha, 6,506...... 
Leipzig, 513, 700 ` 

(*825,000 
Löbau, 17,7 
Lübben, 9,433. 
Luckau, 8, 145. 
Luckenwalde, 29,600 . 
Ludwigslust, 12,500 . 
Magdeburg, 261,400. . . 
Malchin, 6,825... 
Malchow, 8,049. . 
Meerane, 25,900. 
Meiningen, 23,60 
Meissen, 49,900... . 
Merseburg, 41,600..... 
Mittweida, 20,800..... C 
Mühlhausen [in 

шїн, 47,100. .С 
Nauen, 13,100. ..В 
Naumburg {an der Saale], 
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Neubrandenburg, 
Neulaldensleben, Tj: 


B 
neuruppin 23,500..... B 
Nene 


B 
Neat eit 27,900... .B 
Nordhausen, 39,200. . .C 

Cc 
с 
В 


Oelsnitz (im "Érzge- 
birge], 17,100 
Oelsnitz lim Vogtland], 


Perleberg, 13,600 

Pirna, 40,400. . 

Plauen [im Vogtland], ` 
82,000 


uU 


Potsdam, 117,600 
Prenzlau, 20,000. 
Pritzwalk, 9,416.. 
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Riesa, 36,700. . 
Rostock, 150,000. 
Rudolstadt, 27,00 
Saalfeld, 27, 200.. 
Salzwedel, 21,800 
Sangerhausen, 21,400. . 
Sassnitz, 12,000.. 
Schmalkalden, 13,100., 
Schönebeck, 45,900 . 
Schwedt, 5,961. 
Schwerin, 94,200. 
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* Population of metropolitan area, including suburbs. 
appear on the map. Key shows general location. 


Sebnitz, 15,400. . .. .. C 
Senftenberg, 19,400. . 
Sondershausen, 


o 


SOONER 
Sonneberg, 29,100. . 
Spremberg [in der Nied 

lausitz], 22,500. . 
Stassfurt, 26,800. 
Stendal, 39,100. .... 
Stralsund, 65,300... 
Suhl, 25,200 
Tangermünde, 14,600 . 
Templin, 11,100... 
Teterow, 11,300. 
Torgau, 20,400 
Ueckermünde, 12,000 . 
Waren, 19, 90... 
Warnemünde (ar 25 

Rostock)..... 
Weimar, 66,700 
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Weissenfels, 46,900, 
SERT [in Sachsen] ` 


Werneuchen, 4, 
Wernigerode, 34, 200 
Wismar, 54,800. 
Wittenberg, 48,1 
Wittenberge [ап dei 
Prignitz], 32,000. 
Wittstock, 10,200 
Wolgast, 13 400 
Wriezen, 4,806. . 
Wurzen, 25,200 
Zehdenick, 13,300. 
Zeitz, 45,900.. 
Zella- Mehlis, 16,600 
Zerbst, 18,100. . 
Zittau, 46,100.. 
Zossen, 5,958... 
Zwickau, 135,800.. 


Physical Features 


Aller R....... 
Altmühl R.. 
Alz R..... 
Ammer Lake. 
Amrum (Isl.) . : 
Black Forest (Schwarz- 
wald) (Mts.) 
Bohemian Forest 
(Mts)..... 
Borkum (Isl.) . 
Brocken (Mtn.) 
Chiem Lake У 
Constance Lake. . . 
Donau (Danube) В... 
East Frisian Is,...... 
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Helgoland (Isl.). .... 
Hunsrück (Mts.) 
Hunte R Я 


Jade Bay. 
Jeetzel R, 


Lippe R. 
Lübeck Bay. 
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Ludwig Canal.. 
Main R.. 
Mittelland Canal 
Mosel R 22 
Mulde R.... 
Müritz Lake. . 
Naab R.. 
NaheR....... 
Neckar R 
Neisse R 
Norderney (Isl)... 
Nordstrand (Isl.).. 
North Frisian Is 
Oder R 
Odenwald (Mis 
Ore Mts (ч 
Oste R 
Peene R 
Pegnitz R 
Pellworm (181). 
Randow R 
Rednitz R 
Regen R 
Rhin Canal... 
Rhine R 
Rothhaar (Mis): 
Rügen (Isl.) 
Ruhr R 

Saale R а 
Schwarzwald, see 

Black Forest (Mts.) 
Schweriner See (Lake). 
Sieg R 4 
БКга (ы). 
5ргее В 
Stettin Lagoon. : 
Stör R 
Sylt (Isl.) 
Taunus (Mts.). . 
Thuringer Wald (Mts.) 
Trischen (Isl)... 
Ücker R 
Unstrut R...... 
Waginger Lake 
Wanga AORE @ 
Warnow R. 
Werra R.... 
Wertach R. 
Weser Canal.. 
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Zugspitze (Mtn... 


passed on from mother to daughter. Many German 
dishes are eaten and enjoyed in the United States. 

Cities. More than half the people in Germany live 
in towns and cities of more than 2,000 inhabitants, 
Berlin, Germany’s largest city, has been divided into 
East and West Berlin since World War II. The Pankow 
section of East Berlin is the capital of East Germany. 
Bonn serves as the capital of West Germany. See the 
separate articles on German cities listed in the Related 
Articles section of this article. 

Mining. The most important mines of West Germany 
are the soft-coal mines of the Ruhr region. ‘These mines 
supply much of the coal needed for the iron and steel 
industry of all Western Europe. There are some iron 
mines in West Germany, but more than half the iron 
ore used in the country’s industry is imported from 
France and Sweden. 

Lignite, or brown coal, is mined from open pits in 
both West and East Germany. Its chief use is for 
generating electric power. Some of the world’s largest 
potash mines are located in both West and East Ger- 
many. Common salt is taken from mines in the northern 
and western parts of Germany. Mines in the mountains 
of southern Germany produce silver, copper, zinc, lead, 
and nickel. Amber of excellent quality has been taken 
from the Baltic Coast of East Germany for more than 
two thousand years, Germany is now producing about 
a third of the petroleum it needs. East Germany has 
large uranium deposits. Uranium has also been dis- 
covered in West Germany. 

Manvfacturing. A great industrial area called the 
Ruhr has grown up around the cities of Duisburg, Dort- 


A Hillside Farm in the Beautiful Black Forest Region 
of southwestern Germany. The Black Forest received its name 
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mund, and Essen in West Germany. More than 5,000,- 
000 people live in this area, where great iron and steel 
mills have been built near the rich coal mines. Near 
the iron and steel plants are manufacturing plants 
that make steel products, such as machine tools, 
fine tools, and knives. Production of small Volkswagen 
automobiles at Wolfsburg, West Germany, became one 
of the country’s most important industries after World 
War II. 

West Germany is one of the world’s leading ship- 
building countries. Its huge shipyards are in its North 
Sea ports. 

West Germany is the second largest chemical- 
producing country. This is because the country is rich 
in three resources often used to make chemicals: coal, 
potash, and salt. Great plants have been built for 
making drugs, medicines, fertilizers, dyes, plastics, syn- 
thetic fabrics, and industrial chemicals. German cam- 
eras and scientific instruments have long been famous 
for their accuracy. Solingen is the center of the cutlery 
industry. All sizes of clocks and watches are made in 
Germany. 

The oldest industry in Germany is the manufacture 
of cloth, including cotton, woolen, silk, and linen tex- 
tiles. Much of the raw wool, cotton, and silk for cloth 
must be shipped into the country. But flax for making 
linen grows in Germany. 

The manufacture of sugar from sugar beets is an im- 
portant and highly developed industry in Germany. 

Many breweries use German-grown hops and malt to 


because of its dense forests of dark flr. This part of Germany 


is described in many old legends and fairy tales. 
H. Armstrong Roberts 


German Tourist Information Office 


German Schools place great emphasis on healthful activities, 
such as gymnastics. In the modern schools, students are given 
training in such practical arts as cooking. 


German Tourist Information Offico 


turn out thousands of gallons of beer each year. The 
grapes grown in Germany are made into wines, espe- 
cially a light, clear type called Rhine wine. 

Toymaking has been important in Germany for hun. 
dreds of years. Porcelain, glass, and pottery are made 
from clays and sand, together with the potash found 
in northern Germany. Other German industries include 
printing, map making, sausage making. the making of 
locomotives, and the production of leather and alu. 
minum. 

Agriculture. The farmers of West ( 
only a little more than half of the food 
of the country need. Before World W 
East Germany grew most of the grail 
eggs, vegetables, and fruit used throu 
country. 

The United States has helped to iı 
agricultural methods into West Ge: 
farming has helped increase food pro 
the farms of Germany are small compared to the aver 
age farm in the United States. Many of these small 
farms still use the same methods and ccjuipment used 
for hundreds of years, because it do ot pay to use 
expensive farm machinery on small picces of ground. 

The chief crops grown in Germany include rye, wheat, 
barley, oats, potatoes, sugar beets, a iay. Other im- 
portant crops are flax, hops, malt, corn. and such fruits 
as apples, pears, grapes, peaches, cherries, and plums, 

Stock Raising. Much of the cleared land in Germany 


rmany supply 
ıich the people 
11, the farms of 
'otatoes, meat, 
tout the whole 


oduce modem 
ıany. Modem 
tion. Most of 


which is not farmed is used for grazing d pastureland 
for livestock. Partially drained marshlands are used as 
pastures for domestic animals. Hillsides that are too 


for livestock. 
леер. Dairy 
r, and cheese. 


steep for farms sometimes are mead 
Germany has many pigs and cows but ! 
and livestock products include meat, bu 
Poultry and eggs are mostly imported 

Fisheries. Food fish are abundant i 
rivers of Germany. Fishing on the hig! 
the important industries of the Germ: 

Forestry is an advanced science in G« 
trained to know the kind and numbe: 
be cut safely without damaging the st growth of 
the country. New trees are planted to | the place of 
old trees that have been cut down. Hillsides are planted 
in trees to protect the soil and keep it from washing 
down the slopes. German forests produce much of the 
wood needed in the country for building, for firewood, 
and for making hand-carved objects. Wood pulp i5 
imported from Sweden and Finland. 

Transportation. Germany has a widespread network 
of roads, railroads, and water highways made up of 
rivers and canals wide and deep enough for boat travel. 
The Kiel Canal cuts across the peninsula of Jutland to 
connect the Baltic with the North Sea. The Mittelland 
(midland) Canal connects the Rhine with the Weser 
River, the Weser with the Elbe, and the Elbe with the 
lakes surrounding Berlin, There is also a canal con- 
necting Berlin with the Oder River. Another important 
canal is the Dortmund-Ems Canal, which connects the 
Ruhr Basin with the North Sea by way of the Ems 
River. In the 1930’s, a canal was built to connect the 
Main, a large eastern branch of the Rhine, with the 
Danube. In this way, the Rhine and the Danube were 
linked into one large waterway system. 

Over 80,000 miles of roads and highways run betwee? 


2 


the lakes and 
as is one of 
1coast cities. 
uny. Men are 
ces that may 


the cities and towns of West Germany. A system of 
freeways and expressways, called the autobahn, was built 
during the 1930’s and has been extended in West 
Germany since World War II. West and East Germany 
have over 32,858 miles of railroads. Commercial airlines 
provide air transportation. 

Communication. Postal and telegraph service in Ger- 
many has been well developed under the control of the 
German government. All German cities and many of 


the towns have telephone service. 

West Germany has over 3,700,000 telephones, over 
ten times as many as East Germany. West Germany has 
about fifty radio stations and several television stations. 

Trade. \Vest Germany is one of the world’s leading 
trading countries. The country imports food and raw 
materials. such as iron ore, from other countries. It 
exports chiefly machinery, coal and coke, iron and steel, 
and other manufactured products. West Germany does 
a large part of its trading with the United States, The 
Netherlands, France, and Sweden. 

East Cermany has almost enough food for its own 
people. It exports lignite, potash, and uranium, but 


imports coal, iron, and steel. 
The Tourist Industry is an important source of income 
in Germany. Over 4,000,000 tourists visit Germany each 


year. Some people come to view the beautiful scenery 
or to enjoy sports. Others come to visit museums, to 
attend universities, or to go to festivals such as trade 
fairs or the performances of Wagner’s operas at Bayreuth. 


Social and Cultural Achievements 


Education. Germany for many years has stressed the 
import of education. In 1914 almost every person 
in Germany was able to read and write. German prog- 
ress in the development of the arts and sciences has 
been recognized throughout the world. 

In West Germany, all children between the ages of 
six and cighteen must attend school. Most children at- 


tend a Volksschule, or elementary school, paid for by the 
separate state governments. When a child is in about 
the fourth or fifth grade, he is given a series of tests. If 


is grades show he can do advanced work, he may then 
go to an Oberschule, a modern high school which teaches 
modern languages, science, and mathematics; or to à 
Gymnasium, a classical high school where Latin and 
Greek are stressed. If the student's test grades show that 
he does not have the ability to become a scholar, he 
remains in the elementary school. Later he may go to 
a Berufsschule, a part-time vocational school, while he 
receives on-the-job training in a trade. West Germany 
has over 31,000 elementary and secondary schools. 

In East Germany, the Communists control all educa- 
tion strictly, to teach Communist principles. 
Many ( jerman universities were founded hundreds of 
years ago. Degrees from these universities, as well as 
rom modern German universities, have been recognized 
in world-wide educational circles. Some of the oldest 
schools include the universities in Cologne, Heidelberg, 
Leipzig, and Rostock. All these were founded before 
1420. The Free University of Berlin, founded in 1948, 
is one of the best-known modern universities. Other 
famous universities include the universities of Bonn 
and Munich. ) 

Libraries. The earliest libraries in Germany were uni- 
versity libraries, established at Heidelberg in 1386, and 


Ries, Black Star 
German Craftsmen are noted for their skill. The artist, above, 


is painting flower designs on porcelain dinnerware. A woodcarver, 
below, shows examples of his intricate work. 


Ries, Black Star 


Varied German Architecture can be seen in Eschenheimer 
Gate Square in Frankfurt am Main. In the center is the modern 
Bayer House, headquarters of an aspirin company. At the right is 
the old Eschenheimer Tower, for which the square is named. 


German Tourist Information Office 


at Leipzig in 1409. At first these libraries were open only 
to students and professors. Later the public was allowed 
to use all university and state libraries. The Royal 
Library in Berlin was founded by Frederick William, 
the Great Elector, and was opened to public use in 
1661. Other early city libraries were opened in Munich 
and Dresden. Many of the early libraries charged a fee 
for the use of books. One of the first free libraries was 
opened in Hamburg in 1529. The library movement 
became widespread in the 1800’s. 

Books containing ideas which did not agree with those 
of the Nazis were burned or banned when Hitler was in 
power. During World War II, German libraries suffered 
losses. After the war, the United Nations and the occu- 
pying powers helped restore West German libraries. 

Arts and Sciences. Many Germansare counted among 
the world's great scientists, musicians, and writers. The 
findings of early German scientists, such as the astron- 
omer Johannes Kepler and the mathematician Gott- 
fried Wilhelm von Leibnitz, were as important in their 
time as the later discoveries of the physicist Wilhelm 
Roentgen, who perfected X rays, and the great modern 
physicist Albert Einstein. 

Famous German writers include Johann Wolfgang 
von Goethe, Friedrich von Schiller, Johann Paul Richter, 
Arthur Schopenhauer, Georg Wilhelm Hegel, Immanuel 
Kant, Thomas Mann, and many others. Jacob and Wil- 
helm Grimm are well known for their collection of fairy 
tales. Germany has made many contributions to the 
music of the world through the works of such composers 
as George Friederick Handel, Johann Sebastian Bach, 
Ludwig van Beethoven, Richard Wagner, Franz Schu- 
bert, Robert Schumann, and Felix Mendelssohn. 

The most famous German painters date back to the 
1400's and 1500’s. These included Albrecht Dürer, 
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Lucas Cranach, and the two Holbeins. There have been 
many modern German painters of portraits, landscapes, 
and scenes from peasant life. There also have been bold 
experimenters in modern art. 
The pictures with this article show that German аг 
chitects have designed many beautiful buildings. Some 
of these outstanding buildings include ::ountain castles 
on the Rhine, town halls and guildl;«!ls in the older 
cities, country inns, and Gothic chuches. The great 
cathedral at Cologne is one of the most famous of 
Europe's many cathedrals and churches. 5ee COLOGNE. 
German craftsmen are as skilled in the making of 
hand-carved wooden objects and delicate glass and 
china articles as they are in the building of great motors 
and machines. German toymakers create tiny dolls and 
tops and wooden toys from the wood of native trees 
Some German wood carvers fashion intricate designs 
on cases for clocks. Other German craftsmen finish the 
delicate mechanism of clocks and watches. Germans 
have long been leaders in the making of optical and 
scientific instruments which require precise workman- 
ship. German silversmiths beat heavy and ornate de- 
signs into objects made of silver. German craftsmanship 
in glassware, chinaware, and pottery is recognized ani 
admired throughout the world. 
Many German achievements are de 
TECTURE; DRAMA; GERMAN LANGUAGE; 
ERATURE; Music; OPERA; PAINTING; SCULPTURE. | 
Religion. Germany has several religious faiths. 
Roman Catholicism was the religion in all беш 
lands until the 1500’s, when about half the German: 
adopted the beliefs of the Protestant Reformation. 
Most of the Protestants followed the teachings of Martin 
Luther and were known as Lutherans. Some of the 
Protestants followed the French Protestant reformet 
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Rhineland cities of w ia. Most of Prussia, 
Sa ;, and north and central Germany became Prot- 
estant. 

Freedom of religion was not allowed after the National 
Socialists came into power in 1933. The Nazis promised 

what they called positive Christianity. But 
out to mean persecution of the Jews and 
established Protestant churches to unite 
t government control. There was a move- 
iblish a kind of nature worship, to be known 
in religion. People of Jewish descent were 
killed or driven from Germany. Many Protestant min- 
isters and Roman Catholic priests were thrown into jail 
or concentration camps when they protested the anti- 
ities of the Government. 

ion was restored in West Germany 
after World War II. In East Germany, religion is 
restricted by the Communist Government. 

Recreation. German boys and girls are fond of both 
outdoor indoor sports. They like to swim in the 
lakes and rivers, and to paddle light canoes in the swift 
currents о! g streams. When the weather is pleas- 
ant, German youths take long walking or hiking tours, 
with small packs of pr ons strapped on their backs. 
They camp in the open, cook supper over a camp fire, 

sleep on the ground. In some places, camping cen- 
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ters maintain hostels, or cabins, which the campers may 
use for overnight stops. See Yours HOSTEL, 

Many German sports and games are organized activi 
ties which call for close teamwork. German boys li 
to play association football, which is somewhat like 
American soccer. Both boys and girls take part in group 

s. At athletic festivals, large 
groups perform e» vith great precision. 

Other German games call for individual skill. Fencing 
has long been a popular sport in Germany. Years ago 
a scar left from a sword cut in fencing was considered a 
mark of honor, especially among the boys of college age. 
Skiing, ice skating, and tobogganing are popular winter 
sports with boys and girls in Germany. 

Grownups in Germany like music and dancing. 
spend many summer evenings in gardens or open 

staurants, where they gather around tables to eat and 
drink and sing the old songs. 

Festivals and fairs are popular in Germany. Often 
the people of villages and small communities celebrate 
saints’ days or feast days by dressing in medieval 
tumes and performing s 
worship or merrymaking. Many of them perform 
man folk dances. 


Government of West Germany 


Federal Government. West Germany is a constitu- 
tional democracy in which the people elect their repre- 
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sentatives by secret ballot. The national government is 
a cabinet system, like that of Great Britain. The head 
of state is a president elected by a special convention 
every five years. The president appoints as chancellor 
the man who secures a majority vote in the Bundestag. 
The chancellor then selects his cabinet. The chan- 
cellor and the cabinet formulate and carry out govern- 
ment policy. The chancellor remains in office until 
the legislature elects a successor, 

The constitution limits the powers of the federal gov- 
ernment. Federal laws are passed by the elected legis- 
lature, or Bundestag, and then are submitted to the 
upper house, or Bundesrat, whose approval is necessary 
for many important, but not all, laws. The two most 
important political parties in West Germany are a 
middle-ofthe-road party called the Christian Demo- 
cratic Union, and the Social Democratic party. 

The Supreme Court and the Supreme Constitutional 
Court are located in Karlsruhe. 

State and Local Government. West Germany is truly 
a federal government. The states have their own con- 
stitutions and governments, much as do the states in the 
United States. Each state has an elected legislature, 
or Landtag, with а minister president and cabinet 
responsible to it. However, the state parliaments have 
power only in matters in which the federal Diet does 
not legislate. In the counties, towns, and cities, the 
voters elect their own councils, and sometimes their 
own mayors. 


Government of East Germany 


The Communist government of East Germany is a 
dictatorship modeled after that of Russia. The capital 
is in the Pankow section of East Berlin. The government 
pretends to be democratic and goes through the motions 
of having “elections.” But the voters are not allowed to 
vote by secret ballot, and they must vote only for the 
candidates chosen by the Communist party. In 1952, 
the Communists abolished the historic provinces of 
East Germany and established 14 smaller districts in 
their place. These districts are closely administered by 
the central government. 


History 


Early Germany. A Teutonic people wandered through 
the forests of northern Europe for hundreds of years 
before their history was written. Their tombs and such 
relics as weapons and tools show something of their 
way of life. The first written account of the people of 
early Germany appeared after they made war against 
the soldiers of the Roman Republic. A German tribe 
known as the Teutones was defeated by the armies of 
the Roman general Marius in 102 B.C. Julius Caesar 
led his armies against German tribes in Switzerland 
(Helvetia), and against Germans along the Rhine. 

The Roman emperor, Augustus, tried to conquer 
all Germany. His armies, under Varus, were defeated 
by German warriors led by Arminius, in the year A.D. 9. 
After this defeat, the Romans contented themselves with 
holding the river lines of the Rhine and the Danube 
against the raids of various Teutonic tribes, such as the 
Alamanni, Franks, Goths, Vandals, and Lombards. 

Julius Caesar described some of the customs of the 
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early Germans in his book on the Gallic Wars, Th 
Roman historian Tacitus, in his book Germania, to 

Germany as it was about a hundred years afte 
birth of Christ. 

The Roman accounts tell that the ancient Ge 
people were tall and very fair. These people liy 
tribes and counted their wealth in flocks and he 
animals. They were fond of drinking and gamb 
and left even the field work for their women. I 
Roman accounts, the Germans are described as d 
in coarse cloth and animal skins, wearing armor of 
er and metal. 'They used spears, sword 
made of metal and stone. They wor: 
outdoors, in the great forests. The Germans 
towns and cities, and left waste lands between one 
of neighbo 
quarrels. They are described as brave in battle, lo 
their chiefs, and faithful to their wives. 

Some tribesmen were of noble birth and some | 
common freemen. But both classes usually shared 
the assemblies of the warriors when important deci 
were to be made. There were a few slaves in Ge 
but they did not represent a special class. The 
were persons who had been captured in battle, wh 
gambled away their freedom, or who had sold 
selves for food during famine times. 

Invasion of the Roman Empire. German tribes р 
like a torrent over the Roman Empire when Ron 
power began to weaken. The Germans were driven 
their own greed and lust for power, and also b 
attacks of wild horsemen from Asia who were 
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58-55 в.с. Julius Caesar campaignedsggainst th 
mans. 
A.D. 9 Germans under Arminius destroyed a RO 
army, ending Rome’s plans to annex Germa 
c.376-600 German invaders cónqucred Rome's W 
provinces. ^ OPE 
800-1806 The First Reich (Empire) begun by 
magne and renewéd in 962 by Otto. | 
1519 Protestant Reformation began, splitting German 
along religious lines. 
1618-1648 Thirty Years’ War. 
1740-1786 Frederick the Great of Prussia seized | 
ship of Germany from Austria. А 
1792-1815 Napoleonic wars destroyed Holy Rom 
Empire. 
1814-1866 Germany was looscly confederated, Wil 
Diet of local princes under Austria leaders 
1866-1867 Prime Minister Bismarck of Prussia 10 
Austria out of Germany and organized the 
German Confederation. 
1870 Franco-German War. 
Nu The Second Reich, ruled by the Hohen 
erns. 
1914-1918 World War I, ending in thc downfall ol 
Hohenzollerns. j 
1918-1933 The Weimar Republic. ] 
1933-1945 Third Reich, with Adolf Hitler dictato: 
1939-1945 World War II, ending in downfall of 
dictatorship. j E. 
1949 Separate governments were set up Im West 2 
East Germany. 
1955 West Germany became independent. Я 
1956 West Germany began its rearmament progra 
1957 The Saar district was returned to West Germ 
1958 Russia proposed that East and West Berlin © 
united into a free city. 


the Huns. These fierce invaders were pushing into 
Europe from the east. 

The German tribe of Goths spread over Italy and 
Spain. The Vandals moved west as far as southern 
Spain and northern Africa. The Lombards created 
Lombardy in the valley of the Po River, and the Angles 
and Saxons raided and settled Britain, giving it the 
name Angleland, or England. The Franks moved from 
the lower Rhine into Gaul and built up the largest and 
strongest of the new German kingdoms, which was 
later known as France. 

The German tribes settled down among the con- 
quered Roman citizens, intermarried with them, learned 
their civilization, and often adopted their language 
and customs. The German invaders were numerous 
enough to keep their old Teutonic speech in only a few 
places, such as England. But the old language and 
customs continued in the original German homeland, 
between the Rhine and the Elbe rivers. A related 
Teutonic people lived north of the Baltic in Scandinavia. 

Kingdom of the Franks. A Frankish ruler named 
Clovis opened the gate of Roman civilization to his 
warriors by accepting Christianity and other Roman 
customs. The greatest Frankish ruler was Charlemagne, 
who came to the throne in А.р. 768. Charlemagne, 
whose name means Charles the Great, conquered the 
heathen Saxons and made them accept Christianity. 
He forced the Lombards to stop their attacks on the 
Pope at Rome. A grateful Pope crowned Charlemagne 
as Roman Emperor in A.D. 800. 

As Emperor, Charlemagne ruled the countries which 
are today France, Germany, The Netherlands, Belgium, 
Austria, northern Italy, Switzerland, and a small part 
of eastern Spain. In those days, Germany and France 
were onc country. 

Charlemagne was Frankish and of German ancestry, 
but his subjects were about equally divided between 
those who spoke mainly Germanic dialects and those 
who spoke mainly Latin dialects, which later became 
French, Italian, and Spanish. 

Breaking Up of Charlemagne’s Empire. Charle- 
magne's grcat empire broke up in the days of his grand- 
children. Charles the Bald got the western part of the 
empire, which became the Kingdom of France, by the 
ere ЧЩ Treaty of Verdun, signed in A.D. 843. The 
eastern part of-the empire went to Louis the German. 
The central part, extending from The Netherlands to 
central Italy, was ruled by Lothair, for whom the 
province of Lorraine was later named. 

The separate kingdoms formed from Charlemagne’s 
empire lacked strength and political authority. Now 
and then a ruler arose who exerted enough power to re- 
store some semblance of law and order to his kingdom. 
Such a king was Henry the Fowler of Saxony, who ruled 
from 919 to 936. He was followed by another strong 
ruler, Otto the Great, who in 962 again claimed the title 
of Roman Emperor. 

The Holy Roman Empire of the German Nation. The 
Roman Empire controlled by Otto differed from that 
ruled by Charlemagne because it no longer included 
France. By the 1200s it came to be known as the Holy 
Roman Empire. The empire was little more than a 
loose league of princes and nobles in Germany and 
northern Italy. 

Many of the Holy Roman Emperors lost sight of the 
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interests of their German-speaking subjects in their ef- 
forts to dominate Italy. The emperors were elected for 
life by a group of electors which varied in number but 
was for a long period fixed at seven. There was also a 
diet of rulers and, after 1300, of deputies from cities, 
but it was more like a diplomatic conference of inde- 
pendent nations than an ordinary lawmaking body. 

The Holy Roman Empire was weakened by quarrels 
between the church and the state. Civil wars broke out 
in Germany and northern Italy between the followers 
of the Pope, called the Guelphs, and the followers of the 
emperor, called the Ghibellines. Many Italian cities 
took sides with the Pope because they wanted to shake 
off the control of the Roman Empire. This struggle was 
especially bitter under the Salian Emperors Henry II 
and IV, and under the Hohenstaufen Emperors Fred- 
erick Barbarossa and Frederick IT. 

All Germany fell into disorder and confusion soon 
after the death of Frederick II, and for several years no 
emperor was elected. In 1273 Rudolph of Austria, the 
first of the rulers from the Hapsburg family, was chosen 
emperor, Under his rule, Austria began its rise to power. 
See Hoty RoMAN EMPIRE. 

Germany in the Middle Ages. Some of the great 
German trading cities on the North and Baltic seas 
found the Holy Roman Empire too weak to protect 
them from the attacks of the sea pirates. In the 120078, 
they joined together in a military and naval alliance 
known as the Hanseatic League, formed for the purpose 
of self-protection and to promote trade. The Swiss 
mountaineers also formed a confederation of their own. 
See HANSEATIC LEAGUE; SWITZERLAND. 

German cities in the 1200’s to 1 500’s were small, 
dirty, and unsanitary. But they had magnificent 
churches and cathedrals, and many of their guild houses 
and private homes were quaint and picturesque. They 
were busy places, with showy public festivals, fairs, and 
saints’ day celebrations. In the cities, a poor man had 
an opportunity to rise to wealth and power as a mer- 
chant. The feudal class distinctions were not so strict. 

Country life was less attractive. Most peasants were 
practically slaves, and many rural laborers were bound 
to stay on their landlord's estate as serfs, Life in the 
grim, stone-walled castles of the knights and nobles was 
less comfortable than life in the cities. But the noblemen 
looked with aristocratic scorn on the city tradesmen. 

German Wars of Religion. The Germany of the early 
1500's was largely controlled by the Hapsburg family 
of Austria. One of the Hapsburgs was usually chosen 
emperor. The Hapsburgs took their power not so much 
from their position as emperors as they did from the 
vast variety of lands which had gradually come into the 
family by marriage and inheritance. Charles V (15197 
1556) ruled by various titles in Austria, Spain, Bur- 
gundy, ‘The Netherlands, and several parts of Italy. His 
rule in Germany was interrupted because he was fre- 
quently called out of the country by disturbances in his 
other possessions. 

The authority of Charles V was also weakened by a 
religious disagreement which broke out in Germany. 
Martin Luther attacked the teachings and practices of 
the Roman Catholic Church. Many persons immedi- 
ately accepted his teachings of Protestantism. Powerful 
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princes took up Luther’s cause of Protestantism, and 
neither the Pope nor the emperor was able to crush the 
movement. The Peace of Augsburg, signed in 1555, 
gave Lutheran and Catholic princes an equal right to 
establish their own forms of worship in their dominions. 
See CHARLES (V) of the Holy Roman Empire; LUTHER, 
Martin; REFORMATION. 

The peace between Catholics and Protestants lasted 
for sixty-three years in the Holy Roman Empire. But 
all the causes of war remained. The Catholic Church 
was not able to force the Catholic bishops and abbots 
who became Protestants to give up the lands they held. 
The Protestant Germans were against any move to 
make the empire stronger, because the emperors were 
Catholics. 

The Hapsburg family, under Ferdinand I, won Bo- 
hemia and Hungary. Trouble broke out in Bohemia in 
1618, when the Austrian Hapsburg Ferdinand II, a 
strong Catholic, was opposed by the Protestant party. 

The Thirty Years’ War. The trouble in Bohemia 
started in 1618 as a religious conflict and developed 
into a war which lasted thirty years and laid waste 
all Germany. Most of the nations in Europe entered 
the war for their own interests. Germany was the battle- 
field where Catholic Austria, often allied with Spain, 
fought the Protestant Danes, Swedes, and Dutch. 
Catholic France entered the war to fight against Catho- 
lic Austria, putting the interests of the kingdom of 
France above those of the Church. 

The Thirty Years’ War ended with the Peace of West- 
phalia, signed in 1648. The treaty took away almost all 
the emperor’s power, and gave to Sweden and France 
towns and provinces torn from the empire. It left 
Germany nearly helpless, open to the attack of tyrants 
at home and robber kings from other countries. His- 
torians estimate that more than half of the population 
of Germany had been killed or had starved to death 
during the years of war. See THIRTY YEARS’ Wan. 

The Rise of Prussia. The Kingdom of Prussia began 
its rise to power and greatness during the time of the 
Thirty Years’ War. The story of the rise of Prussia is the 
history of the rise of the Hohenzollern family. 

The Hohenzollerns were recognized as the strongest 
rulers in northern Germany after 1640 when Frederick 
William, the Great Elector, came to the throne of 
Brandenburg, a district around Berlin. The Elector 
used war and diplomacy to create a combined Branden- 
burg-Prussian state, protected by a strong army. 

The next ruler of Prussia, Frederick I, took the title 
of King of Prussia in тот, The Prussian king still owed 
allegiance to the emperor, but the rivalry between the 
two rulers was growing increasingly bitter. King Fred- 
erick William I of Prussia (1713-1740) took strict econ- 
omy measures to fill the Prussian treasury, and selected 
tall, capable soldiers from many countries, to create the 
best-disciplined army in Europe. 

Frederick II, often called Frederick the Great, used 
the army and treasury that his father had built up to 
make Prussia one of the great powers of Europe. He be- 
gan his reign in 1740, the same year in which the Holy 
Roman Emperor Charles VI of Austria died. Charles VI 
had left all the Hapsburg family territories to his 
daughter, Maria Theresa. Frederick started his warlike 
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career by seizing the province of Silesia from Austria, 

In 1756 Maria Theresa organized an alliance made 
up of France, Sweden, Russia, Saxony, Austria, and 
other countries, and set out to punish Frederick for takin, 
Silesia. The Seven Years’ War (1756-1763) which р} 
lowed ended in complete victory for Frederick, although 
he fought against half of Europe and had no important 
allies except the British. Prussia not only defeated 
Austria, but later took part of Poland. 

Germany and Napoleon. Most of the German states, 
including Austria and Prussia, became involved in the 
wars of the French Revolution after 1792. Napoleon 
carried the French wars deep into Germany. He abal. 
ished the Holy Roman Empire in 1806. and seized parts 


of Austria and Prussia. He forced the people of the Ger- 
man states along the Rhine to become either French 
subjects or French allies. He reorganized the west 
German states into a Confederation of ihe Rhine under 
his protection. 

After a time the Germans rebelled against French op- 
pression. A patriotic movement began under the lead- 
ership of such men as Baron Heinrich vom und zum 
Stein. The leaders took steps to abolish serfdom and 
create local self-government in Prussia. General Gerhard 
von Scharnhorst and Count August von Gneisenau 
established a new Prussian system of universal military 


training. Prussia played a large part in the defeat of 
Napoleon at Leipzig and later.at Waterloo. 


The German Confederation. German patriots who 
hoped for a united Germany were disappointed at the 
peace conference held in Vienna in 1114-1815. Austria 
would not join with the German states to form a ne 
tional union of Germany. Austria feared it would lose 
its power if it became a member of such a union. 


As a result of the conference, Prussia took part of 
Saxony and certain lands along the R hine, and Austria 
got Venice and Lombardy in northern Italy. The more 
than three hundred independent states in the old Holy 
Roman Empire were reduced to thirty-cight. A German 


Bund, or Confederation, was established in place of the 
empire. The Bund was merely a league of German rul- 
ers. Each German state had its own (lag and armies, 


levied its own taxes and tariffs, ani! wrote its own 
constitution and laws. The Bund was ot controlled by 
an emperor or ruler, but depended on a diet, or council, 
of diplomatic delegates from independent rulers 0 
keep peace and order among the states. 

The Unification of Germany. Revolutionary move 
ments for German union and liberty broke out in 18 
and 1849. A national parliament met at Frankfurt t0 
make a constitution for a federal German empire headed 
by Prussia. But the king of Prussia refused to become the 
German emperor, partly from hatred of the revolution 
and partly from fear of Austrian opposition. The old 
Bund was restored, and thousands of German liber 
went to the United States to seek personal freedom. 

Prussia was well suited to assume the leadership of 
the German states. It had a very strong army, a ме" 
organized administration, and a spirit for German n^ 
tionalism and unity. The further qualifications of @ 
strong ruler and a brilliant statesman were added in 
1861, when King Wilhelm I came to the throne 0 
Prussia and chose Count Otto von Bismarck-Schor 
hausen as his chief minister. t 

Bismarck placed Prussia at the head of the movemen 
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for German unity. He dismissed the Prussian parlia- 
ment, threw out the constitution, and enlarged the 
Prussian army. He sent the new Prussian army against 
Denmark, and annexed the Danish provinces of Schles- 
wig and Holstein. He attacked Austria in the Seven 
Weeks? War of 1866, and took over Hannover and some 
other North German states at the end of the struggle. 
In 1867 Bismarck thrust Austria completely out of Ger- 
man affairs and abolished the German Bund in favor 
of a new North German Confederation. The new Con- 
federation was smaller than the old, but it had a much 
stronger central government. The King of Prussia served 
as president of the Confederation. 

The French, under the leadership of Emperor Napo- 
leon III, were alarmed at the rapid rise of Prussia to 
German leadership. France was maneuvered into a wat 
on Prussia when it looked as though a member of the 
Hohenzollern family might be chosen to fill the vacant 
Spanish throne. Prussia won an easy victory over France, 
and took the provinces of Alsace and Lorraine. 

The United Empire. A new German Empire, or Sec- 
ond Reich, grew out of the victories of the Franco- 
Prussian War and a newly awakened German national- 
ism. The Empire included the North German Confed- 
eration and the south German states of Baden, Würt- 
temberg, Bavaria, and Hesse-Darmstadt. 

The new German Empire was a federation headed 
by the King of Prussia, who took the title Deutscher 
Kaiser, or German Emperor. The Kaiser appointed a 
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Before They Joined to Form the German Empire. 


Chancellor to look after the details of government. The 
legislature was made up of two bodies, the upper house 
or Federal Council (Bundesrat), and the lower house or 
Imperial Diet (Reichstag). The upper house was made 
up of representatives of the rulers of the German states. 
The lower house was elected directly by universal 
manhood suffrage, but had very little power. 

The new Germany was only about half the size of the 
old Holy Roman Empire, but it was more nationally 
German and much more strongly united. Bismarck, as 
Chancellor, made alliances with Austria-Hungary in 
1879 and Italy in 1882. He kept on good terms with 
Russia and Britain, and obtained colonies in Africa and 
in the Pacific. He established a protective tariff to build 
up German industries, and had laws passed for old-age 
pensions and government insurance, to make certain that 
the working class would be loyal to the Government. 

Emperor Wilhelm I died in 1888, and was succeeded 
by his son Frederick III and his grandson Wilhelm II in 
the same year. Wilhelm II dismissed Bismarck in 1890, 
and insisted that later chancellors build up a large 
German army and navy. Wilhelm alarmed the British 
by his military policy, lost the friendship of Russia, and 
made enemies on every side. But the growth of Ger- 
many's industries made the nation more powerful. 

Germany in World War |. ‘The immediate cause of 
World War I was the assassination of the Austrian Arch- 
duke Francis Ferdinand at Sarajevo in Bosnia, on June 
28, 1914. When Austria-Hungary declared war on Ser- 
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German Empire Before World War | 


bia, Russia protested and mobilized an army along the 
frontiers of Austria and Germany. Germany then de- 
clared war on Russia and on Russia’s ally, France. 

Germany moved to conquer France before Russia 
could make ready for war. German troops marched to- 
ward Paris through two small neutral countries, Lux- 
embourg and Belgium, even though Germany was 
bound by special treaty agreement to respect their neu- 
trality. Great Britain protested this violation of neutral- 
ity and entered the war against Germany. German 
armies overran Belgium and northern France, but 
French and British forces held along the line of the 
Marne River. 

Germany and three allies, Austria-Hungary, Bul- 
garia, and Turkey, formed a group called the Central 
Powers. They dominated Central Europe and Western 
Asia from the North Sea to the Persian Gulf, but were 
hemmed in on every side by enemy land or sea forces, 
The Germans forced Russia to surrender, but could 
not break the French lines, 

The United States was brought into the conflict by 
the actions of German submarines, and declared war 
against Germany on April 6, 1917. By 1918 Germany’s 
allies were exhausted and Germany was no longer able 
to bear the full weight of the struggle. Germany sur- 
rendered to the victorious Allies on November 1 1, 1918. 
The German Emperor fled to The Netherlands, and the 
German Empire came to an end. See WORLD Wan I. 

Under terms of the Treaty of Versailles, Germany 
lost all former colonies. These included the African 
territories of Togoland, Kamerun, Southwest Africa, 
and Tanganyika; Kaiser Wilhelmsland in New Guinea; 
a number of small islands in the Pacific, including 
Samoa, the Bismarck Archipelago, and the Carolines; 
and the Chinese port of Kiaochow. Germany also gave 
land to France, Poland, Denmark, Belgium, Lithuania, 
and Czechoslovakia in Europe. The German Army 
was limited to 100,000 men, and reparations were fixed 
at about $33,000,000,000. 

The Weimar Republic. A period of unrest followed 
the surrender. Then in 1919 the people of Germany 
elected a National Assembly which met at Weimar and 
drew up a republican constitution. The new govern- 
ment provided for a president elected directly by the 
people, and a ministry responsible to the lower house, 
or Reichstag. But the republic was attacked by three 
Opposing groups within Germany. The monarchists 
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German Republic After World War | 


wanted to restore the empire. "The Communists wanted 
a dictatorship in the Russian style. The National Social 
ist, or Nazi, party demanded a dictatorship, the rearm- 
ing of Germany, and the tearing-up of the "Treaty of 


Versailles. The National Socialists were headed by an 
Austrian war veteran, Adolf Hitler. 


Friedrich Ebert was the first president of the German 
Republic, and was followed in 1925 by Field Marshal 
Paul von Hindenburg, who favored a return to the old 
monarchy. Germany suffered from an almost unbeliev- 
able inflation of paper money, but in 1925 the Dawes 
Plan enabled Germany to start a new « urrency system, 
It also regulated payment of reparations so that it 
would not exceed ability to pay. In 1925 Germany 
made a peace pact with the British, French, Italians, 
and others at Locarno, and in 1926 Germany joined 
the League of Nations. The Young Plan took the place 
of the Dawes Plan in 1929, and made reparations рау- 
ments still easier. In 1931 President Hoover suspended 
for one year all payments on war debts and reparations, 
and in 1932 the Lausanne agreement cut Germany's 
debt to almost nothing, 

The world depression settled on Europe, and unem- 
ployment in Germany became gencral. The people 
were hungry and desperate, and were ready to listen 


to Hitler and the Nazis. 

Nazi Germany. President von Hindenburg was re- 
elected in 1932. In 1933 he appointed Adolf Hitlet 
Chancellor, or Prime Minister, of Germany. In March, 
1933, Hitler established one of the most absolute dic- 
tatorships of modern times. President von Hindenburg 
died in August, 1934, and Hitler abolished the presi 
dency. He created the title of Leader, or Fuehrer, fot 
himself. Hitler decreed laws at Nuremberg in 1935 (0 
exclude all Jews from German citizenship, and to de 
prive them of property rights and legal protection. Dur 
ing the next ten years, Hitler's campaign led to the 
killing of millions of Jews. Christians who openly ор 
posed Nazi ideas also were persecuted. See HITLER, 
ADOLF; Nazism. 

Hitler withdrew Germany from the League of Na 
tions in 1933. In 1935 he revived compulsory military 
training. In 1936, he sent troops into the Rhineland t0 
set up a barrier against France, and made an alliance 
with Italy to form the Rome-Berlin Axis. e. 

In March, 1938, Hitler seized peaceful Austria an 
annexed it to Germany. He demanded that Germany 
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Nazi Germany at Beginning of World War II 


be given the Sudetenland, which was the German- 
speaking mountain district of Bohemia in Czechoslo- 
vakia. The British and French consented to his demands 
in Czechoslovakia, and a peace pact was signed at Mu- 
nich in September, 1938, by Great Britain, France, Italy, 
and Germany. 

Hitler seized the rest of Czechoslovakia in March, 
1939, Next he took the little district of Memel from 
Lithuania. In August, 1939, Germany and Russia 
signed a nonaggression pact, as allies. 

Germany and World War Il. German forces entered 
Poland on September 1, 1939, and quickly conquered 
the countrv. At the same time Russia occupied the 
eastern provinces of Poland. Because of this aggression, 
Great Britain and France declared war on Germany on 
September 3. See WoRLD War II. 

Early in 1940, Germany occupied neutral Denmark 
and invaded Norway. German troops conquered the 
small neutral countries of The Netherlands, Belgium, 
and Luxembourg. Italy entered the war on Germany's 
side. France surrendered in June, 1940, and British 
troops withdrew from continental Europe. 

In the spring of 1941, Hitler seized the Balkan Penin- 
sula, and struck without warning deep into Russia. 
German armies were halted at Moscow and Leningrad 
during the winter of 1941. 

Germany's partner, Japan, attacked the American 
fleet at Pearl Harbor on December 7, 1941. Three days 
later, Germany declared war on the United States. 

Germany gradually went down to defeat during the 
years 1943 and 1944, and was invaded in the spring of 
1945. On May 1, 1945, Admiral Doenitz announced 
that he had been appointed Hitler's successor. Hitler, it 
was believed, had committed suicide. Doenitz agreed to 
an unconditional German surrender on May 7, 1945. 

After World War II. Defeated Germany was divided 
into four military zones, which were occupied by Ameri- 
can, British, French, and Russian troops. The city of 
Berlin, located in the heart of the Russian Zone, also was 
divided into four occupation sectors. The territories 
Hitler had seized from other countries were taken from 
Germany. Austria was declared independent. The Saar 
was given autonomous, or nearly independent, status 
under French economic administration. Г 

In violation of ће Potsdam agreement, Russia ап- 
nexed the northern part of East Prussia. Its satellite, 
Poland, also violated the pact by taking the areas east 
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Germany After World War II 


of the Oder and Neisse rivers. Germans of that region 
were moved west of the Oder River. 

Many war industries were dismantled. Russia moved 
entire German factories from Germany to Russia. Many 
of the Nazis responsible for war crimes were tried by 
courts and punished. See NUREMBERG TRIALS. 

Russia soon made it clear that it planned to delay as 
long as possible any final peace treaty that would unify 
Germany. As a result, France, Great Britain, and the 
United States began to re-educate the German people 
in their own zones and help rebuild the economy to 
make West Germany ready to accept the responsibilities 
of democracy. In contrast, Russia rigidly controlled its 
zone as a Communist police state. In 1947, the British 
and American zones in Germany were united. In 
June, 1948, the three Western Powers (Britain, UD 
France) issued a new common currency for their zones 
in Germany and their sectors of Berlin, to end inflation 
and the black market. Then Russia issued a new cur- 
rency for its zone. It was based on a much lower 
exchange rate. The two currencies caused trouble in 
Berlin, and Russia imposed a blockade of West Berlin, 
which lasted eleven months. The Western Powers fed 
and supplied the two million persons in their sectors 
of Berlin solely by plane during this time. See BERLIN 
(History). 

West Germany. The Western Allies gave permission 
to the West Germans to organize a constitutional as- 
sembly, which met in Bonn in 1948. The assembly drew 
up a new republican constitution, called the Basic Law. 
This constitution went into force in May, 1949, creating 
the West German Federal Republic. This West Ger- 
man government was given almost complete inde- 
pendence. The military governors of the Western 
Powers were replaced by civilian high commissioners. 

The first president of the new republic was Theodor 
Heuss (1884- ). However, the most important gov- 
ernment leader was Konrad Adenauer, who presided 
over the constitutional assembly and became West Ger- 
many’s first chancellor. One of the problems of the new 
government was providing for over 10 million refugees 
from East Germany and other Communist countries. 

West Germany became a part of such international 
organizations as the European Payments Union, the 
Council of Europe, and the European Coal and Steel 
Community, On May 5, 1955, the United States, 
Great Britain, and France signed treaties with West 
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The Moat and Wall of the ancient town of Dinkelsbühl The Fortified Gateway of the Old City of Lübeck was built in th 
originally helped to protect the townspeople. 1400's, when Lübeck was one of the greatest ports of Europe. 
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Town Hall of Frankfurt am Main was built about 1410. It was badly dam- Іп Rothenburg ob der Tauber, it is illegal юш 
aged during World War Il, but was restored, with a new clock, after the war. the architecture of any of the medieval buildings 
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Germany, making it an independent country again. 
Shortly thereafter, West Germany joined the North 
Atlantic Treaty Organization and the Western Euro- 
pean Union. The country started a rearmament pro- 
gram in 1956 that allowed for a force of 150,000 men. 
The United States maintains 12 air force bases in West 
Germany. National elections in 1957 gave Chancellor 
Adenauers Christian Democrats a majority in the 
Bundestag. The Saar district was returned to West Ger- 
many in 1957. In 1959, Heinrich Luebke succeeded 
‘Theodor lieuss as president. In 1961, West Germany 
began an aid program for underdeveloped countries. 
East Germany. Meanwhile, in the Russian Zone of 
Germany, the communists set up a dictatorship and 
ruled the people with secret police. They set up the 
capital at Pankow, a section of East Berlin. About 
20,000 East Germans fled to West Germany every 
month. On June 17, 1953, workers in East Berlin rioted 
against the harsh conditions in East Germany, but the 
uprising was put down by Russian troops. In 1953, the 
United States supported a food-giveaway program in 
West Berlin for East Germans. In 1954, the Russian 
government made East Germany an independent state 
with the power to conduct its own internal affairs. In 
1955, Russia recognized East Germany as a sovereign 
state with power to conduct its own foreign affairs. But 
the Western Powers refused to recognize it as such. In 
1958, Russia proposed that East and West Berlin be 
united as a free city. The Western Powers refused to 
agree to Russia's proposal. East Germany's chief of- 
ficials are Council of State chairman Walter Ulbricht 
and Prime Minister Otto Grotewohl. 
Related Articles in WorLo Book include: 
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See the list under Germany in the ВоскАРну section 
of the READING AND STUDY GUIDE. 


CITIES AND Towns 


Aachen Erfurt Leipzig 
Augsburg Essen Liibeck 
Baden-Baden Frankfurt am Main Magdeburg 
Bayreuth Frankfurt an Mainz 
Berchtesgaden der Oder Mannheim 
Berlin Halle Munich 
Bonn Hamburg Nuremberg 
Braunschweig Hannover Oberammergau 
Bremen Heidelberg Oberhausen 
Chemnitz Jena Potsdam 
Cologne Karlsruhe Rostock 
Dortmund Kassel Stuttgart 
Dresden Kiel Trier 
Duisburg Koblenz Wiesbaden 
Düsseldorf Krefeld Worms 
Hisrory 
Algeciras Conference Franco-Prussian War 


Alsace-Lorraine Frank 

Aryan Genoa Conference — 
Augsburg Confession Guelphs and Ghibellines 
Axis Hanseatic League 
Balance of Power Hapsburg 

Berlin, Congress of Hitler, Adolf 

Brunswick (family) Hohenstaufen 

Dawes Plan Hohenzollern 


Euromarket 
Europe, Council of 
European Coal and 
Steel Community 
European Monetary 
Agreement 
Feudalism 


Holy Alliance i 
Holy Roman Empire 
Kaiser 

Locarno Conference 
Memel, Territory of 
Nazism 


GERMANY 
Peasants’ War Teuton 
Prussia Thirty Years’ War 
Reformation Triple Alliance 
Reichstag Vandal 
Revolution of 1848 Verdun, Treaty of 
Saar Vienna, Congress of 


Warsaw Pact 
World War I 
World War II 
Zollverein 


Schmalkaldic League 
Seven Weeks’ War 
Seven Years’ War 
Succession Wars 


PuvsicAL FEATURES 


Lake Constance 
Main River 
Moselle River 
Oder River 
Rhine River 


Alps 

Black Forest 
Danube River 
Elbe River 
Harz Mountains 
Kiel Canal 


Ruhr River 
Spree River 
Sudetes Mountains 
Thuringian Forest 
Weser River 


PRODUCTS 


For Germany's rank among other countries in pro- 
duction, see the following articles. 


Aluminum Lumber Rye 
Barley Manufacturing Silver 
Cheese Oats Sugar 
Coal Paper Sugar Beet 
Fishing Industry Potato Textile 
Leather Publishing 
STATES AND REGIONS 

Bavaria Hesse Saxony 
Brandenburg Mecklenburg Schleswig-Holstein 
Brunswick Palatinate Thuringia 
Hanover Pomerania Westphalia 
Helgoland Ruhr Württemberg 

UNCLASSIFIED 
Army (Major Armies) Gauleiter 
Biedermeier Geopolitics 
Burgomaster German Language 


German Literature 
Heidelberg, 
University of 
Mouse Tower 
Reichswehr 
Ship and 
Shipping (table) 
Wehrmacht 


Christmas (In Germany) 
Clothing (color picture, Europe) 
Deutschland Uber Alles 
Easter (In Germany) 
Fairs and Expositions 
Food (Favorite National Foods; 
Kinds) 
Free City 
Outline 
1. The Land and Its Resources 
A. Location, Size, and Surface Features 
B. Rivers, Lakes and Bays 
C. Natural Resources 
D. Climate 
Il. The People and Their Work 


A. The People G. Fisheries 


B. Cities H. Forestry 

C. Mining I. Transportation 

D. Manufacturing J. Communication 
K. Trade 


E. Agriculture 

F. Stock Raising L. The Tourist Industry 
Ill. Social and Cultural Achievements 

A. Education C. Arts and Sciences D. Religion 

B. Libraries E. Recreation 
IV. Government 
V. History 

Questions 


Is the Black Forest really a forest? 

Into what two parts is Germany divided today? 

Why is each of these men important in German history: 
Charlemagne, Hitler, Konrad Adenauer? 

How have the Germans made it possible for much of 
their traffic to travel by water? 

Where is the farming area of Germany? 


GERMICIDAL LAMP 


GERMICIDAL LAMP is a lamp used to disinfect, or kill 
bacteria in the air. It is used to sterilize the air in hos- 
pitals, nurseries, and operating rooms. The germicidal 
lamp produces ultraviolet rays, which destroy many 
bacteria and viruses. It has been reported that use of 
germicidal lamps has decreased the outbreaks of measles 
in certain schools. Germicidal lamps should be installed 
and used only under the direction of experts, however, 
since air currents and reflecting surfaces in the room 
affect the results. MARCEL SCHEIN 

See also GERMICIDE; ULTRAVIOLET RAYS. 

GERMICIDE is any substance or form of energy which 
destroys bacteria and certain fungi. It is sometimes 
called a bactericide or fungicide. A germicide which de- 
stroys the bacteria that cause infection or disease is 
called a disinfectant. Many germicides destroy bacteria 
by chemical reaction such as oxidation or coagulation. 
Germicides of this kind are potassium permanganate, 
chlorine, iodine, ozone, carbolic acid, and mercury. 
Other germicides such as soaps and creolin destroy bac- 
teria by an emulsifying action. W. W. BAUER 

See also ANTISEPTIC; DISINFECTANT; GERMICIDAL 
Lamp; PENICILLIN. 

GERMINATION, jur mih NAY shun, is the natural 
process in which a seed germ sprouts and begins to grow 
into a plant. Germination is often used to mean the same 
thing as sprouting. The germ, kernel, or embryo, looks like 
a miniature plant inside the seed. In many cases it has 
a fairly definite set of organs. There may be a short, 
rootlike part which later grows into a root. Above this 
there is often a stem, called the hypocotyl, and still higher 
one or two cotyledons, which are seed leaves, and a plu- 
mule, which is the bud of a true leaf. 

Three conditions generally necessary for a seed to 
sprout are warmth, moisture, and a supply of oxygen. Dif- 
ferent plants vary in their temperature requirements. 
Corn planted too soon will decay in the ground, but 
peas can safely be sown not long after the soil is free 
from frost. Moisture softens the outer coat of the seed, 
and swells the tissues of the embryo. It also helps to 
dissolve certain food materials in the seed, so they can 
be used for growth. Too little or too much moisture is 
equally harmful. Too little retards germination, and too 
much causes many species to decay. A supply of oxygen 
is necessary, because, without it, certain chemical 
changes which accompany growth cannot take place. 

The bean is a good example of plants which have 
two seed leaves (cotyledons). First, the outer coat of the 
seed, or testa, splits open, and a root part, or radicle, 
pushes its way downward into the soil. Soon it grows 
a covering of fine root hairs. Meanwhile, the cotyledons 
separate, and as they rise from the ground, a green shoot 
unfolds between them. At the same time, branches from 
the root develop in the soil. Under the action of the 
sunlight, the cotyledons turn green, but, as the plant 
uses up nourishment stored in them, they wither and 
fall. A pair of true leaves takes their place. 

The pea germinates differently, for its cotyledons re- 
main in the ground while their nourishment is being 
absorbed. The first leaf that appears above ground is a 
true leaf. Seeds with only one cotyledon germinate the 
same way as the pea. 

See also CorvLEDON; SEED. 
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GERMISTON (pop. 114,215; met. area 166,310; alt, 
5,478 ft.), the sixth largest city in South Africa, lies in 
the heart of the great gold fields of Transvaal Province, 
For location, see SourH AFRICA (color map). 
Germiston is an important airline and railroad center 
and has the world’s largest gold refinery. Manufactures 
include explosives, cement, chemicals, machinery, and 
food products. A large thermoelectric generating plant 
lies at nearby Germiston Lake. Hissern V. B. Kune, Jr, 

GERONIMO, juh RAHN uh moh (1829-1909), was 
chief of the southern Chiricahua band of Apache In- 
dians. Cochise was chief of the central band (see Co- 
cHIsE). Geronimo’s group raided and plundered Mexi- 
can settlements for many years. But in 1876, when the 
United States government put the Apaches on the 
White Mountain reservation in Arizona, Geronimo led 
his followers over the border into Mexico. He found 
camps for his followers in the Sierra Madre Mountains, 
The camps were cleverly hidden so they could not be 
attacked. 

From this safe base, Geronimo led his warriors on 
raids into the United States, terrorizing the country 


The Apache Chieftain Geronimo in 1886 led one of the last 
great Indian uprisings against the United States government. 


Culver 


around Tucson, Ariz. For more than 10 years, he fought 
a cruel hit-and-run war with the Americans. Once, in 
March, 1886, he surrendered. But he escaped with his 
band two days later. Apache scouts serving in the 
United States Army under General Nelson A. Miles 
finally captured Geronimo and his band in September, 
1886 (see Mites, NELSON APPLETON). 

The entire band, including women and children, was 
sent first to Fort Pickens at Pensacola, Fla. Later they 
were transferred to Mount Vernon, Ala., and from there 
to Fort Sill, Okla. Although Geronimo tried several 
times to escape and to persuade the government to re- 
turn him to Arizona, he spent the remainder of his life 
at Fort Sill. He was converted to Christianity, and, in 
1903, joined the Dutch Reformed Church, His followers 
who were still living in 1913 were set free. A few stayed 
in Oklahoma, but the rest chose to settle on the Mes- 
calero Apache reservation in southern New Mexico. 

Geronimo was born in southern Arizona. His Indian 
name was Goyathlay, meaning one who yawns. The Mex- 
icans gave him the name Geronimo, which is Spanish 
for Jerome. He was not an hereditary chief like Cochise. 
Geronimo rose to leadership from the ranks of the 
people. E. ADAMSON HOEBEL 

See also APACHE INDIANS; INDIAN Wars (Apache 
Warfare). 

GERONTOLOGY. See GERIATRIGS. 

GERRY, GEHR ih, ELBRIDGE (1744-1814), was Vice- 
President of the United States under President James 
Madison in 1813 and 1814. He also was a signer of the 
Declaration of Independence, a member of the Conti- 
nental Congress, and a delegate to the Federal Conven- 
tion of 1787. He represented Massachusetts in the House 
of Representatives for four 
years. In 1797, he went to 
France io establish diplo- 


Elbridge Gerry 


Chicago Historical Society 


matic relations with that 
country («ce XYZ AFFAIR). 
Gerry served as governor of 


Massachusetts from 1810 to 
1812 (see GERRYMANDER). 

He was born at Marble- 
head, Mass., and was 
graduated from Harvard 
in 1762. He then joined his 
family’s business. In 1772, 
he was clected to the 
Massachusetts general 
court. KENNETH R. ROSSMAN 

GERRYMANDER, GEHR ih MAN dur, is the practice 
of dividing a city, state, or country into voting districts 
in an unfair way. The gerrymander is generally used by 
à party in power as a Way of keeping its power. 

‘The word gerrymander comes from the name of Gov- 
eror Elbridge Gerry of Massachusetts (see GERRY, 
Exprrpcr). A bill passed by the Massachusetts state 
legislature in 1812 divided the state into districts for the 
election of state senators. This division grouped together 
certain counties which had large Federalist majorities. In 
this way, the Federalists could win only a few seats in 
Congress by huge majorities, while their opponents 
could win many more seats by small majorities. 

One of the new districts had a shape much like that 
of a mythical animal. Some persons said it looked like 
a salamander, but a guest at a dinner party suggested 


Gerrymander was a word which came into use in 1812 when 
Massachusetts was divided into election districts to defeat the 
Federalist party. One of the districts shown above had such a 
queer shape that some of the people said it looked like a sala- 
mander. It was finally called a gerrymander after Elbridge 
Gerry, then governor of the state of Massachusetts, 


that it should be called a gerrymander. The word became 
popular with Federalists because it expressed their con- 
tempt for the governor and the Democratic legislature. 
Later it became part of the American language. Gerry- 
mandering is still often practiced, although some state 
constitutions forbid it. 

Seealso House or Represenratives(Apportionment). 

GERSHWIN, GEORGE (1898-1937), an American 
composer, wrote great musical works based on the 
rhythms, melodies, and moods of American popular 
music. His largest, and perhaps greatest, work is the folk 
opera Porgy and Bess (1935), which shows scenes of Negro 
life near Charleston, S.C. It was the first American opera 
to triumph in other countries as well as in the United 
States. 

Gershwin’s first major composition based on Ameri- 
can popular music was Rhapsody in Blue. Paul White- 
man's orchestra performed it in 1924 with Gershwin as 
solo pianist. In 1925, € iershwin finished Concerto in F for 
piano and orchestra. The 
music of one of his best- 
known scores, the sym- 
phonic poem 4n American 
in Paris (1928), later was 
used for a successful motion 
picture of the same name, 
His other orchestral and 
piano works include Three 
Piano Preludes (1926), Sec- 
ond Rhapsody for piano and 
orchestra (1932), and Cuban 
Overture (1934). 

Gershwin also wrote 
musical comedies, includ- 
ing La, La, Lucille (1920), 


George Gershwin 
Courtesy of John Hancock 
Mutual Life Inau 2 


GERSOPPA, FALLS OF 


Lady Be Good (1924), Tip Toes (1925), Oh, Kay (1926), 
Funny Face (1927), Strike Up the Band (1929), Girl Crazy 
(1930), and Of Thee I Sing, which won the Pulitzer prize 
in drama in 1932, Some of his best-known songs are 
“Swanee,” “The Man I Love,” “I Got Rhythm," and 
“Summertime.” 

Gershwin was born on Sept. 26, 1898, in Brooklyn, 
N.Y. Although he studied with excellent music teachers, 
he first aimed for popular success rather than artistic 
fame. GILBERT CHASE 

GERSOPPA, jur SAHP uh, FALLS OF, is an 830-foot 
waterfall on the Sharavati River, in the state of My- 
sore, India. The waters rush down in four separate 
streams. The Falls of Gersoppa are known for their 
great beauty. They are located in the mountain range 
along the west coast of peninsular India, a region called 
the Western Ghats. 

See also WATERFALL (color picture). 

GERUND. See PARTICIPLE. 

GERYON. See Hercures (The Twelve Labors). 

GESELL, guh ZEHL, ARNOLD LUCIUS (1880-1961), 
an American psychologist, became known for his studies 
of the behavior of infants and children. He found 
that the growing child’s behavior seemed to follow a 
set developmental pattern, and made a major contribu- 
tion in detecting and describing characteristic features 
of children's behavior at different ages. The results of 
his work are widely applied in child guidance and 
parental education. Gesell wrote Atlas of Infant Behavior 
(1934). He was born in Alma, Wis. 

GESSLER. See TELL, WILLIAM. 

GESSO, JESS oh, is a plasterlike coating used to 
cover the grain of wooden surfaces. Artists paint these 
coated surfaces or inlay them with gold or silver leaf. 
Gesso is made by heating a glue solution to which pow- 
dered chalk or whiting has been added. The mixture 
forms a thin, creamy liquid. While it is still hot, the 
artist brushes the mixture on wood. He allows it to dry, 
then polishes it to a smooth, ivorylike finish. Gesso is 
used chiefly on picture frames, gilded furniture, and 
wood panels for tempera painting. 


LovAL DURAND, JR. 
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GESTALT PSYCHOLOGY. Scc Psycuorocv (Gestalt- 
ism and Behaviorism). 


GESTAPO, geh ST AH poh, was the secret police force 
of Nazi Germany. The name is a short form of Geheime 
Staatspolizei, German for Secret State Police. The Nazi 
party used the Gestapo, noted for its power and bry. 
tality, to smash opposition. The Gestapo was created 
in 1933. It was combined with the regular police force 
in 1936, and Heinrich Himmler became the head of the 
whole organization. Gestapo agents were often chosen 
from members of the Elite Guard, or Storm "Troopers, 
See also HIMMLER, HEINRICH; NAZISM. Jonn J: Ръонват 

GESTATION, jess TAY shun, is the period of pregnan- 
cy of all mammals, including man. It is the length of 
time during which the young animal develops in the 
mother animal up to the time it is born. The gestation 
period and the number of young born at one time vaty 
in different animals. In the larger mammals such as the 
elephant, the period of gestation is long, and the animals 
usually give birth to one baby at a time. Smaller 
mammals such as the rabbit have a short gestation 
period with many young born in a single litter. See also 
EMBRYO; REPRODUCTION. STEPHEN CULVER WILLIAM 

GETA. See JAPAN (Ways of Life). 

GETHSEMANE, geth SEM uh nee, is à beautiful garden 
of olive trees, spoken of in the New Testament. The 
word gethsemane means oil press. The garden was located 
just east of Jerusalem, above the brook Kidron, on the 
side of the Mount of Olives (see Mount or OLIVES) 
Jesus went there often to meditate and pray. 

The exact location of the garden is not now known. 
The Latins built a wall around a plot of ground just 
across the Kidron from Jerusalem. ‘They arranged it as 
a European garden, and kept it as a sacred spot, “the 
Garden.” The Greeks, however, thought that Сей 
semane was a little to the southeast of this garden. A 
third possible location was thought to be a short way 
north of both these places, beside the Virgin's tomb. 
There is a cave to the right of the Church of the Tomb 
of the Virgin, called “the Grotto of the Agony.” Friars 
of the Franciscan order have controlled the Grotto since 
1392, and the Garden since 1681. 

There are eight large olive trees in the Garden, at 
least 1,300 years old. The Jewish historian Josephus 
tells us that all the trees near Jerusaleni were cut down 
by the Romans at the time they besieged the city from 
A.D. 68 through 70, | FULTON J- SHEEN 
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The Garden of Gethsema- 
ne. A Franciscan Church rises in 
the background. It was to this 
garden, just outside the "Gold- 
en Gate" of Jerusalem, that 
Jesus went with His disciples 
Here He prayed while they 
slept. It was here, foo, tho! 
Judas betrayed Him with а kiss. 


Gettysburg National Military Park, Gettysburg, Pa., 
was the scene of a great Civil War battle in July, 1863. The 


4 GETTYSBURG, Pa. (pop. 7,960; alt. 520 ft.), is the 
site of one of the most famous battles in United States 
history. On July 1, 1863, the Confederate Army under 
General Robert E. Lee met the Union Army under 
General George G. Meade there in what experts con- 
sider a turning point of the Civil War. After a three- 
day battle, Lee’s army retreated. President Abraham 
Lincoln delivered his famous Gettysburg Address there 
on Nov. 19, 1863 (see GETTYSBURG ADDRESS). The 
battlefield has been made into a national military park. 
See Nationat Park (National Military Parks). 

Gettysburg lies about 35 miles southwest of Harris- 
burg, the state capital. For location, see PENNSYLVANIA 
(color map). Farmer James Gettys founded it in about 

1790. Gettysburg serves as the seat of Adams County, 
and has a mayor-council form of government. It is the 
home of Gettysburg College and the Lutheran 'Theo- 
logical Seminary. The farm of former President 
Dwight D. Eisenhower lies near Gettysburg. 5. K. Stevens 

GETTYSBURG, BATTLE OF, fought from July ! 
through July 3, 1863, marked a turning point in the 


U. 8. Dept. of the Interior 


marker, foreground, shows the position of a Confederate battery. 
Round Top Hill, right, was at the southern end of the Union lines. 


Civil War. General George G. Meade led a Northern 
army of about 90,000 men to victory against General 
Robert E. Lee’s Southern army of about 75,000. ‘The 
two forces met accidentally in the little town of Gettys- 
burg, Pa. The shooting began when a Confederate 
brigade ran into Union cavalry in Gettysburg on July 1. 

The two armies spent the first day maneuvering for 
position. Northern troops settled south of town in a 
strong defensive position. Lee tried to crack the left side 
of the Union’s defenses on the second day. The attack 
crushed a Northern corps, but failed to occupy the 
position. On July 3, Lee decided to aim directly at the 
Union center. In a famous charge, General George E. 
Pickett’s troops advanced across an open field and up 
the slopes of Cemetery Ridge into murderous Northern 
fire. They reached the crest of the ridge, but could not 
hold the position. Lee withdrew his battered army to 
Virginia. His forces suffered more than 20,000 casual- 
ties, Meade had about 18,000 casualties. 

See also Civi, War (Gettysburg; table, Major Battles; 
color picture, One of the Greatest Battles). 
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Abraham Lincoln Delivered the Gettysburg Address 
four months after the historic Civil War battle was fought. 


GETTYSBURG ADDRESS is a short speech that 
Abraham Lincoln delivered on Nov. 19, 1863, at the 
site of the Battle of Gettysburg in Pennsylvania. He 
delivered the address at ceremonies to dedicate a part 
of the battlefield as a cemetery for those who had lost 
their lives in this Civil War battle. Lincoln chose his 
simple, noble words with such care that, ever since that 
day, they have stirred the deepest feelings of Americans. 


* * * 


Lincoln wrote five different versions of his famous Gettysburg 
Address. He held the second version, lef! below, in his hand while 


Four score and seven years ago our fathers brought 
forth, upon this continent, a new nation, conceived in 
Liberty, and dedicated to the proposition that all men 
are created equal. 


Now we are engaged in a great civil war, testing 
whether that nation, or any nation, so conceived, and 
so dedicated, can long endure. We are met here on a 
great battle-field of that war. We have come to dedicate 
a portion of it as a final resting place for those who here 
gave their lives that that nation might live. It is alto- 
gether fitting and proper that we should do this. 


But in a larger sense we can not dedicate—we can not 
consecrate—we can not hallow this ground. The brave 
men, living and dead, who struggled here, have conse- 
crated it far above our poor power to add or detract. 
The world will little note, nor long remember, what we 
say here, but can never forget what they did here. It is 
for us, the living, rather to be dedicated here to the 
unfinished work which they have, thus far, so nobly 
carried on. It is rather for us to be here dedicated to the 
great task remaining before us—that from these honored 
dead we take increased devotion to that cause for which 
they here gave the last full measure of devotion—that 
we here highly resolve that these dead shall not have 
died in vain; that this nation shall have a new birth 
of freedom; and that this government of the people, 
by the people, for the people, shall not perish from the 
earth. 
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TWO VERSIONS OF THE 


Lincoln made five handwritten copies of the speech, 
He wrote most of the first version in Washington, before 
traveling to Gettysburg. At Gettysburg, he probably 
revised the first version, and then made a second. Lin 
coln planned to read the second version. and he held it 
in his hand while speaking. But he made several 
changes as he spoke. The most important change wa; 
to add the phrase “under God” after the word “nation” 
in the last sentence. 

Historians are reasonably sure they | 
sion of the speech Lincoln actually ga 
Several reporters were present at the o 
took down his words while he spok: 
reports vary somewhat, they all inc 
"under God." Lincoln added that ph: 
of the address that he later made afte) 
at the Gettysburg battlefield. 

Lincoln made the last copy of the «dress 
This was the only copy he signed. 1 
is the one carved on a stone plaquc 
Memorial. 

Many false stories have grown up alx 
speech. One story says that the Presi 
pencil on the back of an old brown 
on the train going to Gettysburg. According to another 
story, the people of Lincoln’s time did not appreciate 
his speech. But Edward Everett, the principal speaker 
at the dedication, wrote to Lincoln: `I should be glad 
if I could flatter myself that I came as car to the cen- 
tral idea of the occasion in two hours as you did in two 
minutes." Many newspapers also immediately recog: 
nized the inspired nobility of the Hresident’s brief 
remarks. PAUL M. ANOLE 
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he spoke at Gettysburg. The fifth version, righ! below, perhaps 
represents as exactly as can be known the speech he gave. 


thers brought 
conceived in 
that all men 


Four score and seven years ago our 
forth on this continent, a new natio! 
Liberty, and dedicated to the propositio 
are created equal. 


war, testing 


Now we are engaged in a great civi 
whether that nation, or any nation so conceived and so 
dedicated, can long endure. We are met on « great battle- 
field of that war. We have come to dedicate a portion of 
that field, as a final resting place for those who here gave 
their lives that that nation might live. It is altogether 
fitting and proper that we should do this. 


But, in a larger sense, we can not dedicate—we can 
not consecrate—we can not hallow—this ground. The 
brave men, living and dead, who struggled here, have 
consecrated it, far above our poor power to add or de- 
tract. The world will little note, nor long remember what 
we say here, but it can never forget what they did he 
It is for us the living, rather, to be dedicated here tot е 
unfinished work which they who fought here have са 
far so nobly advanced. It is rather for us to be here dedi: 
cated to the great task remaining before us—that E 
these honored dead we take increased devotion to tha 
cause for which they gave the last full measure of den 
tion—that we here highly resolve that these dead sh 
not have died in vain—that this nation, under God, 314 
have a new birth of freedom—and that government ors 
people, by the people, for the people, shall not per! 
from the earth. 


GETTYSBURG COLLEGE is a coeducational liberal 
arts and sciences school at Gettysburg, Pa. It is the old- 
est Lutheran college in America, and was the first inde- 
pendent college to have an ROTC unit (1916). The 
school was founded in 1832 as the Pennsylvania Col- 
lege of Gettysburg. The name was changed to Gettys- 
burg College in 1921. For enrollment, see UNIVERSITIES 
AND CorLrGEs (table). ica 

GETTYSBURG NATIONAL MILITARY PARK. See 
NarioNAL Park (National Military Parks); PENNSYL- 
vANIA (color picture). 

GEYSER, GY zer, is a spring that throws up hot 
water with explosive force from time to time. Often 
the water shoots up from a geyser in great columns, 
cloudy with steam. Geysers are famous tourist attrac- 
tions in several countries, and people often travel long 
distances to see them. 

“Old Faithful” in Yellowstone National Park is prob- 
ably the world's most famous geyser. On the average it 
erupts for about 4 minutes once in every 65 minutes. 
On two occasions its eruptions were only 33 minutes 
apart, and once it waited 91 minutes. But the average 
of about 65 minutes is fairly dependable. The height of 
the eruptions is usually from 120 to 150 feet. Men have 
observed “Old Faithful” for more than 80 years, and it 
has never missed an eruption during that time. 

Most other geysers erupt at irregular intervals, and 
no one knows when they will go off. Some geysers erupt 
several times in an hour. Others do not go off for hours, 
days, weeks, or even months. In some the water only 
bubbles a few feet above the ground. In others it soars 
in fountains over 100 feet high. 

Where Geysers Are Found. There are at least 200 
active geysers in Yellowstone Park. One, known as the 
“Giant.” throws a column of water 175 feet into the air. 
Two other noted geyser groups are found in lands ex- 
tremely clifferent from each other. One lies in Iceland, 
“the land of frost and fire,” 70 miles from Reykjavik, the 
capital, in the midst of barren lava fields. Here dozens 
of geysers appear within a circle of 10 miles. The other 
group of geysers is located far to the south and on the 
other side of the world, in New Zealand, a country 
green with plant life. 

How Geysers Are Formed. Geysers are formed near 
rivers and lakes, where water drains through the earth 
deep below the surface. A deep channel reaches from 
the surface far into the earth. Cold water seeps down this 
channel until it reaches rocks that are very hot. Then 
it fills the channel. The water at the bottom is heated 
by the rocks. But the water cannot boil because of the 
weight of the column of water above it. Gradually the 
heat at the bottom of the column rises far above the 
boiling point for water. Steam begins to form. The rising 
bubbles lift the water column a little, pushing some of 
the water in the channel over the opening onto the sur- 
face of the earth. That makes the column of water 
lighter, and more water is able to turn into steam. This 
in turn lifts the column still more, until suddenly all the 
water near the bottom of the channel expands into 
steam and forces out the rest in a steam explosion. After 
the water and steam settle back on the earth, some of 
the water seeps back into the earth and fills up the 
channel again. 

Geysers have often been compared with volcanoes, 
for they act in much the same way. But volcanoes shoot 


10, 8. Geological Survey 
The Lone Star Geyser in Yel- 


lowstone National Park shoots water 
25 feet into the air, 


HOW GEYSERS 
ERUPT 


GEYSER BASIN 


forth melted rock, while geysers erupt water that con- 
tains mineral matter in solution. After the eruption the 
water evaporates or seeps back into the earth, leaving 
deposits of silica or lime carbonate. These deposits often 
take beautiful and curious forms. Many of them form 
cones. Some, like the “Giantess” in Yellowstone Park, 
form craters which fill with wonderfully clear water be- 
tween eruptions. Very little water is left after the erup- 
tion of a geyser which has a cone. One exception is the 
tiny “Model” in Yellowstone Park. All the water falls 
back into its cuplike cone. The mineral deposits of 
some geysers form into weird castlelike shapes and 
towers. Ernest E. WAHLSTROM 

See also IceLaND (Location, Size, and Surface Fea- 
tures); SILICA; VOLCANO; YELLOWSTONE NATIONAL 


PARK. 
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Wide World 


GHANA, САН пий, is a small republic on the west 
coast of Africa. It is the first member of the British Com- 
monwealth of Nations to be governed by Negroes, 

The Land and Its Resources. Ghana has a population 
of 4,118,450 and covers 91,843 square miles, Ivory 
Coast, Togo, and Upper Volta border the country, 
Its coast runs about 340 miles along the Gulf of Guinea. 
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GHANA 


Tribal Chieftains attended 
the ceremonies opening 
Ghana's first parliament. 


4 


The Library at Ассга їз one 
of Ghana's finest buildings. 


The Volta River system drains most of Ghana. Dense 
forests cover large areas, and rich tnineral deposits 
include bauxite, diamonds, gold, and manganese. An- 
nual temperatures average 80? Е. About 40 to бо inches 
of rain falls each year in most of Ghana 

Life of the People. Ghana's main crops are cocoa, 
coffee, tobacco, and spice c cattle, goats, 


Farmers rai 


pigs, and other livestock. Exports include cocoa, copra, 
diamonds, hides, mahogany, palm oil, and rubber. 
About 550 miles of railroads and more than 7,000 miles 
of roads and highways provide transportation in Ghana. 


hana has two 
inota and Ku- 


Accra has international air service. í 
universities, University College at A: 
masi College of Technology at Kumas 

Cities. Accra (pop. 135,926) is the capital and chief 
city of Ghana. Other cities, together with their popu- 
lations, include Kumasi (59,420), Sckondi (26,757); 
Cape Coast (23,346), Koforidua (17,806), Такога 
(17,800), Tamale (16,164), Obuasi (15,876), Winneba 
(15,171), and Keta (11,380). 

History. In ancient times, an empire called Ghana 
covered the territory of present-day Ghana and much of 
the surrounding country. The empire began in about 
the 300's and reached its height from the 800° to the 
1000's. But in the 1100’s and 1200’s, it suffered mili 
tary defeats by neighboring kingdoms. In the 12005; 
its capital, Kumbi-Kumbi, was destre yed. 

Portuguese gold and slave traders founded the first 
white settlement in what is now Ghana in the 14005. 
They named it the Gold Coast because of its rich gold 
deposits. During the 1600's and 1700's, British, Danish, 
and Dutch slave traders opened posts along the Gol 
Coast. Most of the slaves who were brought to America 
came from the Gold Coast. In 1871, the British made 
the area a protectorate of Great Britain, and, in 1880, 
they declared it a colony. In 1896, they added a ten 
tory called Ashanti. They added the Northern Tem 
tories, north of Ashanti, in 1901. 

In 1946, Great Britain granted the colony a new com 
stitution which gave Africans a majority of seats 1n the 


ج 

Р — 
are SRI а 4 М 
British Information Services 


legislature. After riots broke out in 1948 and 1950, 
Britain granted more freedom. The colony received in- 
dependence within the British Commonwealth in 1957, 
and the British protectorate of Togoland joined the 
new nation. The people elected Kwame Nkrumah, 
prime minister of the colony since 1952, the first prime 
minister of the new nation. They also elected 104 mem- 
bers to a one-house legislature, the National Assembly. 
The country again called itself Ghana. 

On July 1, 1960, the legislature voted to make Ghana 
a republic within the British Commonwealth. As a re- 
public, the country ceased to recognize Elizabeth II of 
Great Britain as its queen. Nkrumah became the coun- 
try’s first president. On Aug. 28, 1960, Ghana signed 
trade agreements with Russia. ALAN Р. MERRIAM 


Related Articles in WonrD Book include: 


Accra Ho Sekondi 
Chocolat Manganese Togo and Togoland 
Cocoa Money (table) Voting (picture) 


Gold Nkrumah, Kwame 

GHATS, sawtz, are two low mountain ranges that 
border the Peninsula of India on the west and on the 
east. The Western Ghats form a nearly continuous chain 
from the Tapti River on the north to Cape Comorin at 
the southern tip of the peninsula. Peaks in this range 
tise from 4,000 feet to more than 8,000 feet. The Eastern 
Ghats are a disconnected line of hills that mark the 
edge of the lowland east of the Mysore, Hyderabad, and 
Orissa uplands. Most of the peaks in this range are less 
than 3,000 feet high. J. Е. SPENCER 

GHAZI, KING. Sce Irag (Independence). 

GHEBERS. Sec ZOROASTRIANS. 

GHENT, vent, or GENT (pop. 161,382; met. area, 
325,000; alt. 33 ft.), called Gann in French, is a Belgian 
city 31 miles northwest of Brussels, It lies at the fork of 
the Schelde and Lys rivers, and is second only to Ant- 
Werp as a Belgian seaport. A ship canal built in 1886 
connects the city with the North Sea. Ghent is famous 
for its flax and cotton mills. 

Like many Belgian cities, Ghent is crisscrossed by 


GHERKIN 


streams and canals. It has more than 200 bridges. Its 
town hall, built in the 1500's, is considered the finest 
example of Gothic architecture in Belgium. 

The first buildings at Ghent were two monasteries 
built in the 600’s. Ghent became important during the 
Middle Ages and reached its height in the 1400's. For 
many years afterward, Ghent was torn by revolutions 
and war. It was held by the Spanish, French, and 
Austrians at various times before Belgium became inde- 
pendent. Ghent was occupied by German forces in 
World Wars I and II. DANIEL H, THOMAS 

See also FLANDERS. 

GHENT, TREATY OF, ended the War of 1812 between 
Great Britain and the United States. The two countries 
signed the treaty at Ghent, Belgium, on Dec. 24, 1814, 
and then ratified it on Feb. 17, 1815. The American 
negotiators were John Quincy Adams, James A. 
Bayard, Henry Clay, Jonathan Russell, and Albert 
Gallatin. The British representatives were Sir James 


Brown Bros. 


The Treaty of Ghent, signed on Dec. 24, 1814, ended the War 
of 1812. The American peacemakers were John Quincy Adams, 
James A. Bayard,Henry Clay, Jonathan Russell, and Albert Gallatin. 


Gambier, Henry Goulburn, and William Adams. The 
treaty settled none of the disputes that caused the war. 
It merely restored the situation that had existed before 
the war. The treaty did not even mention the fact that 
American seamen had been forced to serve on British 
ships. This omission was less important than it seemed, 
because the British had no reason to continue the prac- 
tice after the final defeat of Napoleon in 1815. 

The Treaty of Ghent marked the beginning of a 
period in which Great Britain and the United States 
chose to settle their disputes peacefully. The trouble- 
some fisheries question, the problem of payment for 
slaves seized by the British during the war, and the dis- 
agreement over the northwestern boundary were all 
worked out in later negotiations. The Rush-Bagot agree- 
ment of 1817 provided for naval disarmament on the 
GreatLakes, and paved the way for an unfortified frontier 
between Canada and the United States. Јонх D. Hicks 

Sec also Wan or 1812 (Treaty of Ghent). 

GHERKIN. See CUCUMBER; PICKLE. 
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GHETTO 


GHETTO, GET oh. After the Romans conquered 
Palestine in А.р. 70, many Jews left Palestine to settle 
in all parts of Europe. Separate Jewish communities, or 
ghettos, arose in almost all European cities. Later, Jews 
were often forced to live in separate sections of cities. In 
recent times, Jews usually have not been compelled to 
live in ghettos, but some have preferred to live in them. 
In the United States, the name ghetto has been popularly 
applied to the section of a large city where recent Jewish 
immigrants of modest income live by their own choice. 
More recently the term also has been given to settle- 
ments of any distinct racial or national group, such as 
Negroes, Mexicans, Japanese, Poles, or Italians. The 
origin of the word ghetto is uncertain, but it may have 
been first used in Italian cities. 

The Early Ghettos. In the Apostle Paul’s Epistle to the 
Romans, he promises to visit the Jewish communities in 
Spain, and so we know that there were scattered Jewish 
settlements outside Palestine in Biblical times. It was 
natural at first for the Jews to form separate communi- 
ties. They were strangers in a strange land. They had a 
different religion and way of life. They found it easier to 
hold their traditions, use their own language, and prac- 
tice their own rituals if they lived apart. 

But soon the Jews were forced to live apart. As early 
as the 300's, the Christian Church issued decrees for- 
bidding Christians to live on terms of intimacy with 
Jews. During the Dark Ages the Jews in all western 
lands led an uncertain life. Persecution of the Jews be- 
came increasingly violent during the Crusades, begin- 
ning in 1096. They were looked upon as infidels, and 
were sometimes chased from their homes and killed. 

The ghettos of the Middle Ages were generally un- 
desirable sections of the towns. They were densely 
crowded. Often they were surrounded by walls with 
gates which were locked at night and on Christian holi- 
days. Movement of Jews outside the ghettos was 
limited. 

The compulsory ghetto died out as a result of the in- 
tellectual and social movements of the Renaissance and 
the industrial revolution. After the French revolution, 
the Jews regained their freedom and civil rights in a 
number of countries. But the ghettos were revived by 
the Nazis in Germany and by the Fascists in Italy after 
1933. In many parts of Europe under Nazi control, 
ghettos were re-introduced and remained until the end 
of World War П. Millions of Jews were persecuted. The 
Soviet Union also has discriminated against Jews. 

The Modern Ghetto. The tearing down of ghetto walls 
and the acquisition of legal freedom by the Jews did not 
bring an end to the ghetto. Jewish communities con- 
tinued a more or less separate existence in all large 
modern cities. But as political, economic, and educa- 
tional opportunities spread, and as contact with other 
peoples increases, the ghetto tends to blend with the 
larger community, and finally disappear. 

Such Jewish communities as parts of New York City’s 
Lower East Side and Chicago’s near West Side became 
distinctive sections much like the ghettos of Europe. But 
immigration from Europe decreased, and younger 
Americanized Jews left these areas. 

See also Jews (Persecution of the Jews). 

GHIBELLINES. See GuELPHS AND GHIBELLINES. 
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Alinari 
Christ Walking on the Water, by Lorenzo Ghiberti, is one 
of the bronze panels Ghiberti cast for the north doors of the 
baptistery of Florence. He also designed the east doors, 


GHIBERTI, gee BEHR tee, LORENZO (| 378-1455), was 
an Italian sculptor and goldsmith during the Renais- 


sance. He made some of the bronze doors for the bap- 
tistery, a building used for baptisms, in Florence. He 
worked 21 years on the eastern doors. and made 28 
panels representing scenes from the New | estament and 
figures of saints. These doors were so successful that 
Ghiberti received the commission for a second pair on 
the north side of the baptistery. It took him even longer 
to complete these doors (see Door [picture]). 
Ghiberti’s autobiography states that he completed 
many other projects while working on the baptistery 
doors. His statue, Saint John, at Or San Michele in 
Florence, is generally considered his greatest work. His 
other great statues were of Saint Matthew and Saint 
Stephen. Ghiberti’s contemporaries wroic that some of 
his best work was his goldsmithing, but none of it exists 


today. He was born in Florence, and spent most of his 
life there. Marvin C. Ross 
GHIRLANDA JO, or GHIRLANDAIO, gear lahn DAH 
yoh, DOMENICO (1449-1494), was the most successful 
Italian painter of his time in Florence. He painted sev- 
eral large frescoes which are traditional and routine mM 
composition and expression. But in portraits in the 
frescoes and in separate small paintings, he produce 
vivid representations of the personalities of Lorenzo the 
Magnificent’s age (see МЕрїсї). : 
Michelangelo was one of his apprentices. Ghirlandajo 
was born in Florence. CreicHTon GILBERT 
GHOST is believed by some people to be the unhappy 
and often harmful spirit of a dead person. Once; many 
superstitious people believed in ghosts. As more persons 
became educated, the belief in ghosts declined. How- 
ever, belief in ghosts still persists in parts of the we : 
There are many different ideas about the powers 9 d 
ghost. Some people insist that a ghost can be heard bu 


never seen. Others believe that ghosts are visible to some 
people and can be recognized because they never cast 
shadows or leave footprints, and can walk through 
closed doors and solid walls. 

Believers in ghosts think that some evil causes ghosts 
on earth. They say that the ghost exists to right a wrong 
or revenge a crime. For example, they think that the 
spirit of someone who was murdered will return and 
cause trouble for the killer. This association with crime 
causes тапу to fear the possibility of ghosts. 

Ghosts are supposed to work only at night when light 
is poor. A person's senses can play tricks on him when it 
is difficult to see. A fluttering rag, reflected moonlight, 
or a white stone, may have led superstitious people to 
believe thai they had seen a ghost. Animal movements, 
shutters slamming in the wind, or creaking doors also 
lead people to believe in ghosts. 

Ghosts play a part in many primitive religions. They 
have always been a favorite subject of writers and story- 
tellers. Shakespeare created several famous ones in his 
tragedies, particularly in Hamlet and Macbeth. Marley’s 
ghost in Dickens’ A Christmas Carol is a well-known 
literary figure. Joun MULHOLLAND 

See also Animism; MAGIC; SPIRITUALISTS; VAMPIRE. 

GHOST TOWN. In the 1800's, many towns grew up 
near mines in the western part of the United States. 
When the mines were worked out, the towns were 
abandoned. Their ruins now are called ghost towns. See 
also Inn (Interesting Places to Visit); NEVADA (Inter- 
esting I to Visit); WESTERN FRONTIER LIFE 
(Frontier Towns). 

GHOST WRITER provides speeches, articles, or books 
for a famous person. He often writes an *autobiogra- 
phy" for someone who could not write it himself. 


A Graceful Angel shows the delicate detail Domenico Ghir- 
landajo included in his paintings. The angel appears on an altar- 
piece which is now in the Uffizi Gallery in Florence. 


GIANNINI, AMADEO PETER 


GI is a common term for men in the United States 
Army. It was first applied to the men in the ranks of the 
U.S. Army during World War II and the Korcan War. 
GI is an abbreviation for general issue, a term for cloth- 
ing or equipment issued to men in the U.S. Army, 

GI BILL OF RIGHTS is the popular name for two 
programs of benefits to help veterans of World War П 
and the Korean War adjust to civilian life. The first 
GI Bill was the Servicemen’s Readjustment Act of 
1944 for World War II veterans. In 1952, Congress 
passed the second GI Bill, the Veterans’ Readjustment 
Assistance Act, for Korean War veterans. The main 
benefits of the two programs included education and 
training at government expense, unemployment allow- 
ances, and government-guaranteed loans for homes, 
farms, and businesses. The Veterans Administration 
(VA), a federal agency, handles the education and loan 
programs, The states administer the unemployment 
allowances through the Department of Labor. 

Nearly 8,000,000 veterans, or half of those who 
served in World War II, trained under the first GI Bill. 
Of this number, 2,200,000 attended college. ‘The re- 
mainder trained in schools below college level, on the 
job, or on the farm, Almost all educational benefits 
under the first GI Bill ended in 1956. More than 
2,314,000 Korean War veterans, or 2 of every 5 who 
served, trained under the second GI Bill. Half of them 
enrolled in colleges or universities. 

Under the loan program, 5,735,000 veterans of World 
War II and the Korean War have obtained loans having 
a total value of over $48,000,000,000. Most loans were 
for buying homes, the others for farms or businesses. 
Less than 1 of every 100 veterans making loans de- 
faulted to the point where the VA had to make good 
its guarantee. World War II veterans had until July, 
1960, to apply for loans. SUMNER С. WHITTIER 

See also Bonus; VETERANS ADMINISTRATION, 

GIACOMETTI, лан koh MET ih, ALBERTO (1901- 

), is an Italian sculptor. His highly unusual and in- 
dividual style, characterized by the extreme elongation 
and thinness of his figures, failed to attract much atten- 
tion until after World War 11. Since then, however, his 
terra-cotta and bronze sculptures have received praise 
for their unique interpretation of proportions and space. 
In Persons Traversing a Square (1949), wirelike figures 
of rough texture move across a flat marble base. Gia- 
cometti was born in Switzerland. WILLIAM MACDONALD 

GIANNINI, jahn NEE nee, AMADEO PETER (1870- 
1949), an American busi- 
nessman, founded the Bank 
of America, the world’s 
largest commercial bank. 
In 1904, he founded the 
Bank of Italy in San Fran- 
cisco. He bought many 
other banks, and formed a 
huge branch banking sys- 
tem. The Bank of Italy be- 
came the Bank of America 
in 1930. Giannini was born 
in San Jose, Calif., on May 
6, 1870. See also BANK or 
AMERICA. DONALD L, KEMMERER 


Amadeo Peter Giannini 
Bank of America 


GIANTS 


4 
The Long and Short of It. 
The circus cowboy stands 8 feet 
7 inches in his stocking feet. 
His midget friend stands only 
about 2 feet tall. 


— 
Jack the Giant Killer is car- 
ried off by the giant Blunder- 
bore. This is an illustration by 
Florian for Wonder Tales of 
Giants and Dwarfs, adapted 
by Janet Murtaugh. 


Ewing Galloway 


»y Domesday Press 


GIANT, JI unt, is a human being or animal that is of the American lumber camps (see Busy AN, PAUL). 


very much larger in size than normal. A human giant Races of giants are first spoken of in Bible in Gen- 
may grow more than 9 feet tall. This condition is known esis 6:4. One giant, King Og of Bashan, had a bed 9 
asgigantism. It is caused by great increase in the rate cubits long. A Hebrew cubit is 17.58 inches, and g cubits 
of growth, not in the length of the growing period. is over 13 feet. Goliath, who was killed by David with 
Gigantism results when the anterior lobe of the pitui- his slingshot, was the best-known giant in the Bible. He 
tary gland is overactive. This ductless gland produces was 9} feet tall. PADRAIG COLUM 
several substances called hormones, which have a great GIANT DANIO. See Fisu (color picture, Tropical 
effect on growth. If this gland becomes overactive in Fresh-Water Fishes). 
adults who are fully grown, gigantism may occur only GIANT PANDA is a rare mammal related to the rac 
in certain parts of the body. A condition in which parts coon. It lives in western China and libet, and is 80 
of the body, and not the body as a whole, become en- difficult to find that only a few have been brought to 


larged is called acromegaly. The bones of the face, par- 
ticularly the chin, and the hands and feet often become The Giant Panda has black ears and black patches around its 
very large and noticeable. Gigantism should be treated — 9Yes. Мз playful nature makes it a favorite animal ot the тоо. 


Rapho Guillumette 


in its earliest stages. The child or adult who shows such 
symptoms should be under constant care of a physician 
who has much experience in the treatment of glandular 
disturbances. G. W. BEADLE 

See also Prrurrary GLAND. 

GIANT, in Greek and Roman mythology, belonged 
to a race of beings that looked like men, but were much 
larger in size. It was the belief of the ancient Greeks and 
Romans that men had grown smaller as time went by. 
They thought that their forefathers had been huge men 
of great strength and power. 

Giants, in Greek legend, represented the elements of 
nature, such as earth, air, and water. They were said to 
have been born from the blood of Uranus (Heaven) 
which fell into the lap of Gaea (Earth). The Greek giants 
were called Titans (see Trran). 

Giants appear in the mythology of every country. 
Welsh giants are well known through the story of Jack 
the Giant Killer. Paul Bunyan is a giant in folk stories 
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the United States alive. The giant panda has a white 
chubby body with black legs and shoulders. Its face 
looks like that of a bear, and is white with a round, 
black spot at each eye. It has small, round, black ears, 
Scientists in Europe considered pandas a myth until the 
middle 1800’s. About 1870, French missionaries in 
China sent the bones and skin of a giant panda to a 
Paris museum. See also ANiMAL (color picture, Europe 
and Central Asia); PANDA; Raccoon. 

Scientific Classification. 'The giant panda belongs to 
the family Ailuropodidae. It is genus Ailuropoda, species 
melanoleuca HAROLD E. ANTHONY 

GIANT SCHNAUZER is the largest dog of the schnau- 
zer family. It has the build of a terrier, but may stand as 
high as 25 inches, It comes from Bavaria in southern 
Germany, where it was used to herd cattle. It is an in- 
telligent clog, easily trained for police work or war sery- 
ice. The giant schnauzer has close, hard, wiry hair that 
gives it an unruly appearance. Its coat usually is pepper- 
and-salt color, pure black, or black with tan. Stubby 
whiskers erow on its muzzle and chin. Usually, owners 
haveits cars trimmed anditstailcropped. Henry P. Davis 

GIANT SPRINGS. See Monrana (Interesting Places 
to Visit). 

GIANT'S CAUSEWAY is an unusual formation of 
rock columns along the north coast of County Antrim 
in Northern Ireland. This natural wonder gets its name 
from an old legend that the causeway was built by Finn 
Mac Cool, or Fingal, to bridge the channel from Ireland 
to Scotland so that giants could pass over it. The cause- 
way is formed of about 40,000 separate columns, quite 
close together. Some of the pillars are as much as 20 
feet in height. They are from 15 to 20 inches in diameter. 


Groups of them have such names as the Wishing Chair 
and Lady's Fan. Geologists believe the causeway re- 
sulted from the contracting of a lava flow. See also 
BASALT ELDRED D. WILSON 


GIAUQUE, jee OHK, WILLIAM FRANCIS (1895- ), 
an American chemist, won the 1949 Nobel prize in 
chemistry for pioneer work in the field of very low 
temperatures. He was the first to obtain a temperature 
close to —273°C., absolute zero. From information 
gained at these low temperatures, he accurately pre- 


Some of the Six-Sided Basalt Columns forming the Giant's 
Causeway in Northern Ireland are 20 feet high. 


De Cou, Sawders 


Evelyn M, Shafer 
The Giant Schnauzer, the largest of the schnauzer family, 
has the build of a terrier and the strength of a working dog. 


dicted the existence of two isotopes of oxygen. Giauque 
was born of American parents at Niagara Falls, Ont., 
Canada. He studied and taught at the University of 
California. HERBERT S. RHINESMITH 

GIBBERELLIC, zzz ur EHL ick, ACID is one of several 
gibberellins, which are substances that stimulate the 
growth of plants, Scientists believe that the gibberellins 
are natural plant products. These substances make 
plants grow larger, induce blossoming, and speed up 
seed germination, They also seem to promote the 
growth of trees and of agricultural crops. 

GIBBON, GZB un, is a small ape with long arms and 
no tail, It is one of the anthropoid, or manlike, apes, 
which also include gorillas, chimpanzees, and orangu- 
tans. The gibbon is the smallest and least manlike of 
the anthropoids. Many species of gibbon are about 3 
feet tall, but some are smaller. See also ANIMAL (color 

icture, India, South Asia, and East Indies). w. M. Mann 

GIBBON, EDWARD (1737-1794). à British historian, 
wrote the History of the Decline and Fall of the Roman 
Empire. This work, published in six large volumes be- 
tween 1776 and 1788, was immediately hailed 2 
masterpiece, even by many who disagreed with certain 
portions. It is still admired both as history and litera- 
ture, and has been reprinted many times and translated 
into many languages. 

Gibbon stressed politics, religion, and war in his 
history, but he neglected economic and social forces. 
His chapters dealing with early Christianity caused 
many disputes, because of his ironical approach. He 
also planned a large-scale work on English history, but 
he died before accomplishing anything specific. 
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Ewing Galloway 
James Gibbons 


Brown Bros. 


Edward Gibbon 


Born near London of wealthy parents, Gibbon spent 
14 months at Oxford University. He then lived for five 
years in Lausanne, Switzerland. He served as captain 
in the British militia during the Seven Years’ War, but 
saw no action. After traveling in Europe, he settled in 
London in 1768 and spent the next 20 years writing his 
famous history. He was a member of Parliament be- 
tween 1774 and 1783, and served for a time as a com- 
missioner of trade and plantations. After 1783, Gibbon 
lived chiefly in Lausanne, although he died in London 
in 1794. CHARLES Е. MULLETT 

GIBBONS, GRINLING. Sce FunwrrURE (Late Jac- 
obean, or Restoration). 

GIBBONS, JAMES CARDINAL (1834-1921), was the 
second: American to be created a cardinal of the Roman 
Catholic Church. He was a churchman of wide scholar- 
ship and influence. He began his education in Ireland, 
and remained there until he was 14. He studied at St. 
Charles College in Maryland and at St. Mary’s Semi- 
nary in Baltimore, and was ordained a priest in 1861. 

After serving as assistant in the parish of St. Patrick’s 
in Baltimore, he was transferred to St. Bridget’s in 
Canton, a suburb of Baltimore. Later, he became 
secretary to Archbishop Spalding. Gibbons rose to 
bishop and vicar apostolic of North Carolina. He was 
appointed bishop of Richmond, and archbishop of Balti- 
more in 1877. He was elevated to cardinal in 1886, He 
wrote several popular religious books, including Faith of 
Our Fathers (1882). Gibbons was born in Baltimore, 
Md. James A. Сокветт and FULTON J. SHEEN 

GIBBONS, ORLANDO (1583?-1625), an English 
composer, wrote many church anthems and several 
secular anthems. He composed some music in the 
polyphonic style, but he favored solo voices with instru- 
mental accompaniment (see POLYPHONY). His works 
include a fantasia in three parts for viol, many inci- 
dental pieces for keyboard and stringed instruments, 
and vocal compositions such as madrigals, motets, and 
street cries (sec Music [Motets and Madrigals]). He 
served at one time as organist in Westminster Abbey. 
Gibbons was born in Cambridge, and was graduated 
from Cambridge University in 1606, and from Oxford 
University in 1622. WARREN S. FREEMAN 

GIBBOUS MOON. See Moon (Phases of the Moon). 

GIBBS, JOSIAH WILLARD (1839-1903), one of the 

greatest American mathematical physicists, might be 
called the father of modern physical chemistry. He 
made valuable contributions to the advance of thermo- 
dynamics, the study of heat (see THERMODYNAMICS). 
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His mathematical ideas 
were so far advanced that 
few American Scientists 
understood his work, The 
great British scientist 
James Clerk Maxwell, ree. 
ognized Gibbs’ genius (See 
MAXWELL, JAMES CLERK), 
Gibbs’ /imous Phase Rule 
explained simply and log. 
ically the physical relation. 
ships among the different 
states of ubstance, such 
as water, ice, and w; 
Josiah Willard Gibbs ао, || бо Ti 
pure science made possible 
many new manufacturing methods in industry, His 
work helped advance biological and medical science, 
Gibbs’ most famous book, On the Equilibrium of Hetero 


Historical Picture Service 


geneous Substances, was published between 1875 and 1878 


in the Transactions of the Connecticul Academy. 

Born in New Haven, Conn., Gibbs was the son ofa 
Yale professor. He received his РЇ 1). degree from 
Yale in 1863, and taught mathematical physics there 
throughout his life. He belonged to most of the great 
scientific societies of the world. In 1881, he received the 
Rumford medal from the American Academy in Boston, 
and in 1901 he was awarded the Copley medal from the 
Royal Society in England for his theory relating to the 
laws of heat. Gibbs received honorary degrees from 
Williams, Princeton, Erlangen, and Christiania uni- 
versities. His bust was added to the lall of Fame in 
1950. Stover Rose 

GIBRALTAR, jih BRAWL tur, is a British Crown 
Colony which occupies a rocky peninsula on the south- 
ern shores of Spain. Gibraltar is separated from the 
African coast by the narrow Strait of Gibraltar. It com- 


mands the western approach to the Mediterranean Sea, 
and, for this reason, is often called 7/ Key to the Medi- 
terranean. The British have made Gibraltar a strong 
fortress. 


The Rock of Gibraltar is a limestone mass which 
rises 1,408 feet above the water and covers an area of 
about two square miles. It makes up almost the whole 
of the colony. The fortress itself is built in, above, and 
around the rock. The town of Gibraltar lies on the 
western and southern slopes of the peninsula. 

Gibraltar is connected with the Spanish mainland by 
a low, sandy isthmus a mile and a half long and less 
than a mile wide. This strip forms a heavily guarde 
“neutral zone” between Spain and Gibraltar. An airfield 
now takes up part of the strip. The harbor is protectet 
against submarine attacks by steel nets. Battleships an 
seaplanes also guard the base. The rock itself bristles 
with big guns. It is honeycombed with 10 miles 0 
tunnels which contain ammunition stores, water tanks 
food supplies, a hospital, and living quarters for the 
armed forces stationed there. 

Gibraltar has a population of 23,232. Most of the 
people are of Spanish and Italian descent. 

Gibraltar was known to the Greeks and to othe 
early peoples as one of the two Pillars of Hercules 
The other pillar stood across the Strait of сїн 
the African coast. In the 700’s, Moorish invaders E 
a leader named Tarik crossed the strait and seized 


rock. They gave it the name Gebel-al-Tarik (Rock of 
Tarik), which later developed into the word Gibraltar, 
Moors and Spaniards fought over the rock for hun- 
dreds of years. English forces seized it in 1704, and the 
Treaty of Utrecht in 1713 gave official possession to 
Great Britain. The loss of Gibraltar was a great blow 
to Spain. For years, Spain made plans to recover the 
fortress. Finally in 1779, when England was fighting 
in the Revolutionary War in America, Spain tried to 
take Gibraltar. Spain formed a blockade around the 
fortress to starve the garrison, France came to the aid 
of Spain in 1780. The British were heavily outnum- 
bered, but managed to withstand the blockade for over 
three years. A peace was signed in 1782, and Britain 
retained iis hold on Gibraltar. The fortress served as a 
strategic Allied Mediterranean base during both world 


wars. 
Gibraltar is the European home of the famous Bar- 
bary apes 
See also BARBARY APE; GIBRALTAR, STRAIT OF; 
PEACE OF. 


FREDERICK С. MARCHAM 


UTRECHT 


west side of the rock, above. 


Gibraltar Lies on a Peninsula off the Coast of Spain. 


The Rock, as it is commonly called, 
of strength and reliablity. It towers 1, 
right. The British have held it for about 250 years. 


The Rock of Gibraltar guards the narrow passage between 
the Atlantic Ocean and the Mediterranean Sea. Great Britain 
maintains o naval base and airfield that are located on the 


has long stood as a symbol 
408 feet above the water, 


GIBRALTAR OF THE EAST 


GIBRALTAR, STRAIT OF, is a narrow body of water 
that connects the Mediterranean Sea and the Atlantic 
Ocean. The Strait is about 32 miles long and from 8 to 
23 miles wide. It separates southernmost Spain from 
the northern coast of Africa. Cape Trafalgar in Spain 
and Cape Spartel in Tangier mark the western limits of 
the Strait; its eastern limits are the British Crown Colony 
of Gibraltar and Point Almina in North Africa. 
For location, see Spain (color map). On each side 
of the Strait at its eastern end is a huge rock. These 
rocks are called Pillars of Hercules. The Mediterranean 
receives waters that flow eastward from the Atlantic 
through the Strait, The sea has little tide, and its surplus 
waters are carried westward by an undercurrent which 
flows through the Strait of Gibraltar into the Atlantic 
Ocean. WALTER С. LANGSAM 

See also GIBRALTAR; PILLARS OF HERCULES. 

GIBRALTAR OF AMERICA. See Qurnko (city). 

GIBRALTAR OF THE EAST. See Sincarore (History). 


Camera Press—Pix 


GIBRAN, KAHLIL 


GIBRAN, jih BRAHN, KAHLIL (1883-1931), was a 
Lebanese writer and painter. He wrote poetry, fiction, 
and nonfiction, both in Arabic and in English. His 
literature revealed a distinctive blending of Oriental 
and Occidental philoso- 
phies of life. His novel, The 
Prophet (1923). gained great 
popularity. Gibran was 
also a serious painter, and 
many of his portraits and 
drawings are exhibited in 
leading galleries. He was 
born in Behirra, Lebanon, 
but left his homeland in 
1894. WALTER J. FISCHEL 

GIBSON, ALTHEA. Scc 
Tennis (Famous Tennis 
Players). 

GIBSON, CHARLES 
DANA (1867-1944), an 
American illustrator, drew 
the famous “Gibson Girl.” 
She was intended to repre- 
sent a typical society 
woman. Gibson portrayed 
her in pen and ink draw- 
ings as an attractive, ath- 
letic, outdoor type who was 
poised and intelligent. The 
“Gibson Girl” became a 
favorite in the United States and many other countries 
during the 1890's and early 1900's. Gibson was born in 
Roxbury, Mass. He studied art in the United States and 
Europe. Norman RICE 

GIBSON, JOHN. See Scutprure (England). 

GIDE, zheed, ANDRE (1869-1951), a French novelist, 
essayist, critic, and playwright, won the 1947 Nobel 
prize for literature. He usually drew on his own experi- 
ences in his novels and concerned himself with the 
search for new ethics to replace what he considered 
prejudices. He declared that he wrote to be re-read, and 
that his aim in writing was to disturb and to appeal to 
posterity, not to his timid contemporaries. His novels 
include L’Immoraliste (1902; English, The Immoralist, 
1930); La Porte Etroite (1909; English, Strait Is the Gate, 
1924); and La Symphonie Pastorale (1919; English, The 
Pastoral Symphony, 1931). He later wrote an ambitious 
work, Les Faux-Monnayeurs 
(1926; English, The Coun- 
terfeiters, 1927), which had 
great experimental value, 
but was not as beautiful as 
his earlier novels. In 1909, 
Gide founded a monthly 
magazine, La Nouvelle 
Revue Française, which 
deeply influenced the lit- 
erature and youth of 
France. Gide was born in 
Paris and was educated 
there. HENRI PEYRE 

GIDEON, GID ee un, was 
a judge and hero of Israel 


Culver 
"The Gibson Girl" was cre- 
ated by the American artist 
Charles Dana Gibson. 


André Gide 


Daniel Filipacchi, from Paris Match 


who saved his people from the Midianites. The Bible 
(Judges 6-8) says that he went into battle with 300 
followers, each armed with a sword, a trumpet, and 
an earthen lamp. They attacked at night. Gideon haq 
faith in God, and victory was his. 

GIDEONS INTERNATIONAL is an association of 
Christian businessmen. It was formed at Janesville, 
Wis., in 1899. Gideons carry on their work through 
church meetings, Bible classes, and civic organizations, 
It publishes a monthly magazine, //; Gideon, at its 


headquarters, 212 E. Superior St., Chicago, Ill. 

In 1908, the group began placing Bibles in hotel 
rooms. Gideons International distribuied more than 
5,500,000 Bibles and about 35,000,000 New Testa. 
ments with Psalms and Proverbs to hotels, hospitals, 


prisons, public schools, YMCA's, and military camps, 
The group is active in about 45 countries. M. A. Henpersoy 

GIELGUD, GILL good, SIR JOHN (1004- ), be. 
came one of the greatest British actors ol the 1900s. He 
enjoyed greatest successes in plays of Shakespeare, espe- 
cially in Hamlet, but he played many roles, ranging 


from deep tragedy to light farce. Gielgud was born in 
London. He came from a distinguished theatrical fam- 
ily, of which the most famous member was Ellen Terry, 


his great-aunt (see Terry, ELLEN A.). He was knighted 
in 1953. Leo Huones 

GIESEKING, GEE zuh king, WALTER (1895-1956), a 
German pianist, became famous for his ability to play 
both massive works by such composers as Beethoven and 
delicate pieces as those by Debussy and Ravel. He was 


born in Lyon, France, the son of a German doctor. His 
family traveled widely, and he received a private edu- 
cation. He had formal training at the Hanover Conserva- 


tory, and made his concert debut in 191 5. Ro: ert U, Мох 

GIFFARD, HENRI. See Arsip (History). 

GIFT OF THE NILE. Sce EGYPT, Ами NT, 

GIG. See Buc 

GIGLI, JEEL yee, BENIAMINO (1890-1957), was an 
Italian tenor. A singer with an international reputation, 
he sang in Italy, the United States, Eng!ind, Germany, 
Austria, and throughout South Americ. Music lovers 
and critics alike praised his “golden tone,” and held 
him to be an equal of Enrico Caruso (see CARUSO, 
Enrico). Gigli sang leading roles in many major Italian 
operas, including Tosca, La Bohèmi La Traviata, 
Г Africaine, and Madame Butterfly (see OPERA [Some of 
the Famous Operas]). 

Gigli was born at Recanati, Italy. He made his opera 
debut in 1914. Recognition of his talent came quickly, 
and he soon appeared in 
all the major European 
opera houses. He sang W 
the Metropolitan Opera of 
New York. MamriAL SINGHES 

GIGUE, z/;;z, or GIGA 
was originally a lively, rus- 
tic dance popular in Eng 
land, Scotland, and Ire- 
land. In the 15008, it 
became popular with conr 
posers as part of the suite 
(see Surre). The gigue has 
a triple rhythm and is n 
simple binary form, that 1$, 
divided into two sections 


Metropolitan Opera 


The Gila Monster received 
its name from the Gila River, 
which flows through the part 
of Arizona where it was first 
discovered. !! ranks as one of 
the largest members of the 
lizard family in North America. 


GILA CLIFF DWELLINGS NATIONAL MONUMENT 
lies in southwestern New Mexico, in the Gila Wilder- 


(he 160-acre monument was established in 
| 


ness Area 
1907, and contains many cliff-dweller ruins. 

The Gila cliff dwellings are located about 150 feet 
up in the sheer walls of a small, wooded canyon. The 
dwellings are constructed of stone, mud, and timbers. 
The cliff-dwelling Indians who lived there farmed the 
rich bottom lands in the canyon, 

See also CLIFF DWELLERS. 

GILA, //E luh, MONSTER is a large poisonous lizard. 
It lives in deserts of the southwestern United States and 
northern Mexico. This reptile and its relative, the Mexi- 


can beaded lizard, are the only poisonous lizards known. 

The Gila monster usually grows to a length of about 
18 inches, It has a stout body, broad blunt head, and 
stumpy tail. The head and body have areas of black or 
brown, and of orange or salmon. The thick tail is a 


storage place for fat. The Gila monster can live on this 
stored-up fat for months without eating. 

Gila monsters come out at night, or at other cool 
times. They eat bird and reptile eggs, and small ani- 
mals. The female buries her eggs where they will be 
hatched by the heat of the sun. 

The Gila monster has a powerful venom, or poison, 
but a poor way of using it. The venom enters the rep- 
tiles mouth along the base of the teeth, which have 
grooves. When the lizard bites, these grooves carry 
venom into the holes or wounds made by the teeth. An 
enraged Gila monster will often chew its victim, and 
thus work the venom into the flesh. 

Scientific Classification. The Gila monster is in the 


family Helodermatidae. It is genus Heloderma, species 
suspectum. CLiFFORD Н. POPE 


See also LizARD. 


Sir William Gilbert, left, 
wrote the words for the popu- 
lar Gilbert-Sullivan light 
operas. Gilbert and Sullivan, 
right, discuss the score during 
a rehearsal of H.M.S. Pinafore, 
one of their most popular works. 
This painting is one of a series 
of events in the lives of im- 
mortal composers, painted for 
the Magnavox collection by 
Walter Richards. 


Brown Bros. 


Ralestrero, Western Ways 


GILA RIVER, in Arizona and New Mexico, helps 
farmers grow crops in the desert and generates electric 
power. Since 1928, when Coolidge Dam was com- 
pleted, the river has been used to irrigate nearly 100,000 
acres. Prehistoric Indians also used its waters for irrigat- 
ing land. The Gila River is 630 miles long. It rises in 
the Mogollon Mountains of New Mexico, and flows 
west across Arizona to empty into the Colorado River 
near Yuma. For location, see ARIZONA (color map). See 
also COOLIDGE DAM; GADSDEN PURCHASE, лисе B. Goon 

GILBERT, SIR ALFRED. Scc Scutprure (England). 

GILBERT, SIR HUMPHREY (1539?-1583), an English 
scholar and soldier, became famous as a navigator and 
explorer. He believed there was a northwest passage by 
water across the American continent that would lead 
to the East Indies. He wrote an essay about his theory in 
1576, which interested Queen Elizabeth I. In 1578, she 
gave him permission to sail in search of a passage. Little 
is known about the voyage. Gilbert returned to Eng- 
land after losing one of his best ships and one of his 
bravest captains. 

He started out again in 1583 in command of another 
expedition. His half brother, Sir Walter Raleigh, started 
with him. Raleigh and his men turned back two days 
after they left Plymouth, but Gilbert went on. He suc- 
ceeded in founding a colony near St. John’s, New- 
foundland, and took possession of the land in the 
queen’s name. Gilbert and his crew were lost on the 
way back to England. James G. ALLEN 

See also CANADA, Hisrory or (color picture); NortH- 
WEST PASSAGE. 

GILBERT, WILLIAM. See ELECTRICITY (History). 

GILBERT, SIR WILLIAM SCHWENCK (1836-1911), was 
a British wit and writer of light opera. About 10 of these 
operas, with music composed by Sir Arthur Sullivan, 


GILBERT ISLANDS 


still attract enthusiastic audiences. Gilbert and Sullivan 
produced such operas as H.M.S. Pinafore, The Pirates of 
Penzance, Patience, Iolanthe, The Mikado, and The Gon- 
doliers, During the run of Patience, D'Oyly Carte, their 
manager, built them the Savoy Theater. The success of 
their operas seems to rest on the happy combination of 
Gilbert’s fantasy and satire, and Sullivan’s music (see 
SULLIVAN, SIR ARTHUR SEYMOUR). 

Gilbert was born in London. After being graduated 
from the University of London, he became a civil serv- 
ant and later a lawyer. But he disliked both occupa- 
tions so much that he began to write. Gilbert worked 
for a time on the staff of Fun, a magazine in which his 
Bab Ballads appeared. Then theatrical friends influenced 
him to write for the stage, and his real career began. 
Gilbert was knighted when he was past 70. Leo Huonrs 

GILBERT ISLANDS are a group of 16 low coral reef 
islands in the central Pacific Ocean. They have no 
mountains or rivers, and are not more than 20 feet above 
sea level at any point. Their total area is 114 square 
miles. The islands were named for a British captain 
who explored them in 1788. Tarawa is the best known 
of the Gilbert Islands, because of the bloody battle 
fought there in World War II. See Tarawa. 

The islands form part of Micronesia, or the little islands. 
They have been under British protection since 1892. 
In 1916, with the Ellice Islands, they became part of a 
crown colony. Other islands in the colony include 
Christmas, Fanning, and Washington, in the Line Is- 

lands; Ocean Island; and some of the Phoenix Islands. 

About 28,000 people live on the Gilbert Islands. 
There are a few Europeans and some Asiatics, but most 

residents are native islanders. They are slim, but 
sturdy, and have light-brown skin. The women wear 
knee-length skirts of split coconut leaves, but most men 
wear cloth garments. Their houses have thatched roofs 
of pandanus leaves. Copra, the dried meat of coconuts, 
is the chief export. EDWIN Н. BRYAN, JR. 

See also ELLICE ISLANDS; LINE ISLANDS; PACIFIC Is- 
LANDS (Micronesia); PACIFIC OCEAN (color map); 
PHOENIX ISLANDS. 

GILBRETH, FRANK BUNKER (1868-1924), was an 
American engineer and management consultant. His 
search for administrative improvements led him to 
develop “time and motion” study as an approach to 
scientific management. In 1911, with his wife, Lillian 
Evelyn Gilbreth, he established a firm of consulting 
industrial engineers, 

Gilbreth was born at Fairfield, Me. A high-school 
graduate, he worked up from bricklayers’ apprentice 
to become general superintendent of a construction 
firm, His general contracting business, started in 1895, 
handled jobs throughout the world. Gilbreth’s family 
of 12 children became famous when two of them, 
Frank B. Gilbreth, Jr., and Ernestine Gilbreth Carey, 
wrote Cheaper by the Dozen (1949). : 

GILD. See Guirp. 

GILDED AGE. See Uxrrep States, History or (The 
Gilded Age). 

GILDING is the art of applying gold leaf or gold dust 
to metal, porcelain, wood, paper, glass, or other ma- 
terial. The oldest and best method is to apply gold leaf 
to a surface which has first been treated with a prepara- 
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Rosert E. SCHOFIELD 


tion called sizing. When the sizing is partly dry, it acts 
like glue and holds the gold leaf firmly in place, d 
applications of sizing are needed to make the gold leaf 
stick to cardboard or paper, because the material may 
absorb the first coating. 

Mirror and picture frames or moldings can be gilded 
with gold or silver leaf. An application of yellow varnish 
protects the gilding. Gold dust is applied to book ed 
after they are first coated with glue, usually fish glue. 

To gild china, glass, and pottery, gold dust is mixed 
to form a paint, and applied with a brush. To make the 
gilding last, the article is baked first in an oven at low 
temperature and then in a kiln at hich temperature, 
The alkali in soap sometimes eats the «old off dishes, 
if they are washed too often and not well rinsed. Gold 
leaf is applied to iron and steel after the clean surface 
has been heated until it turns bluish, 


Buildings often are decorated with gold leaf. Gilding 
is used to decorate with richness the interior of Saint 
Peter’s Church in Rome, and the Library of Congress 


in Washington, D.C. Gold leaf covers ihe dome of the 
State House in Boston. 
See also ELECTROPLATING; Gor.p (Other Uses). 
GILEAD, GILL ee ud, was the nanie given in the 
Bible to part of the land lying east of the River Jordan 
in ancient Israel. The tribes of Reuben and Gad and 
half the tribe of Manasseh occupied this land, The 
Ammonites, farther to the east, made various attempts 


Wiliram М. MILLIKEN 


to capture Gilead. Jephthah, and later King Saul, 
defeated the Ammonites. After Sauls death, his son 
tried to rule all Israel from a capital in Gilead. David's 
rebellious son Absalom was killed ther: W. W. SLOAN 
GILEAD, BALM OF. See Bato or Git tAD. 
GILL, gi, is the breathing organ of mnv animals that 
live in the water. It does the same work + the lung of an 


animal that lives on land. Most fishes b:cathe with gills. 
These organs are inside hollow places on each side of 
the body just back of the head. If vou examine the 
throat of a fish, you will see four or morc slits which open 
to the outside. These are called gill-openings. 

In bony fishes the gills cannot be sees) until the hard 


gill covers are turned back or removed. | he gill slits of 
lampreys and sharks are not covered and can be seen 
from the outside. When a fish breathes, it opens its 
mouth at regular times and draws in а mouthful of 


water. It then draws the sides of its throat together. This 
forces the water through the gill openings. The water 
passes over the gills to the outside. Valves in the mouth 
keep water from escaping through the mouth again. 

The gill itself has the form of plates. branches, of 
threads of very thin membrane. They are so thin that 
oxygen dissolved in the water can pass through into the 
blood vessels of the gills, The oxygen is then carried by 
the blood to other parts of the body. Carbon dioxide, à 
waste product, passes from the blood through the gills 
into the water. Gills or gill-like organs are found 
in mollusks, crustaceans, and some insects. Cant L. HUBS 

See also Lune. 

GILL, in measure. See Wiicnrs AND MEASURES 
(Liquid Capacity Measure). 

GILL, in mushroom. See Моѕнкоом (Parts). 

GILL-OVER-THE-GROUND. See Ivy. 

GILLES. See Bercium (Way of Life; picture). 

GILLESPIE, "DIZZY," JOHN B. Sce Jazz (Famous 
Jazz Musicians; picture). 


GILLETTE, WILLIAM HOOKER (1853-1937), an Amer- 
ican actor and dramatist, became famous in the title 
role in Sherlock Holmes. No other actor equaled his 
remarkable performance in the play which he adapted 
from Sir Arthur Conan Doyle’s stories (see Dovrr, SIR 
ARTHUR Conan). Gillette was born in Hartford, Conn, 
He went on the stage before he was 20, and soon starred 
in plays that he wrote. WILLIAM VAN. LENNEP 

GILLS, in mushrooms. See MUSHROOM (Parts; diagram). 

GILLYFLOWER. See WALLFLOWER. 

GILMAN, DANIEL COIT (1831-1908), was an Amer- 
ican educator and scientist. He served as president of 
the University of California from 1872 to 1875; of Johns 
Hopkins University from 1875 to 1901; and of Carnegie 
Institution from rgor to 1904. Gilman introduced an 
advanced school of arts and sciences at Johns Hopkins. 

Gilman was born in Norwich, Conn. He was gradu- 
ated from Yale University in 1852, and taught there 
after serving as an attaché of the American embassy in 
Saint Petersburg (now Leningrad). слое A. Ecourtsen 

GILMAN, NICHOLAS (1755-1814), was a signer of 
the United States Constitution. He was born in Exeter, 
N.H., and fought in the Revolutionary War. He served 
in the Continental Congress from 1786 to 1788. Although 
he did not have an important part in the work of the 
Constitutional Convention, Gilman strongly urged his 
state, New Hampshire, to ratify the Constitution. As a 
United States Representative from 1789 to 1797, he 
supported the Federalist party. Gilman was a United 
States Senator from 1805 to 1814 and then favored the 
Republican party. ROBERT J. TAYLOR 

GILPIN, WILLIAM. See Cotorapo (Famous Colo- 
radans) 

GILSONITE. See AsPHALT. 

GIMBAL. See Compass (Deviation); (GYROSCOPE 
(Parts of a Gyroscope). 

GIMMAL FLASK. See Grassware (Early Glassware). 

GIN. Sce Arconoric DRINK (Compounded Liquors). 

GIN, COTTON. See COTTON Gin. 

GIN RUMMY. See Rummy. 

GINGER, JIN jur, is a spice, a popular flavoring. It 
comes from the roots of the ginger plant, a native of 


ican Spice Trade Assn. 


Ginger Plants, left, impor- 
tant for the spice obtained from 
the roots, are grown in many 
parts of the world and shipped 
to the United States. The roots 
are carefully dried and peeled 
before shipping. 


Wild Ginger, right, common 
in American woodlands, has 
low-growing leaves and three- 
petaled flowers. 


GINGIVITIS 


the East Indies introduced into Japan, the West Indies, 
South America, and West Africa. 

The stems and grasslike leaves of the plant spring 
directly from the knotty root-bearing rhizome, or under- 
ground stem. On the stems grow clusters of white 
flowers, streaked with purple. To make black ginger the 
roots are dug up and dried whole after the leaves wither. 

To make white ginger the roots are scraped and 
washed before they are dried. The ginger can be 
preserved if it is boiled and dipped in sirup every 24 
hours for a week. Тһе finest ginger comes from Puerto 
Rico and Jamaica. It is generally sold in the form of an 
extract. However, most preserved ginger is imported 
from China. 

Ginger is used as a spice to flavor foods such as 
gingerbread and gingersnaps. It also is used to make 
ginger tea, a home remedy for stomach-ache. Most 
people have tasted candied ginger, and the popular 
drinks, ginger ale and ginger beer. Ginger wine is cheap 
liquor flavored with ginger. Oil of ginger is used as a 
medicine, internally for the stomach, and externally for 
pains, like toothache. Its most common use is to season 
many kinds of food. 

Wild ginger is a plant of the birthwort family, and 
is not related to true ginger. It grows in the shady wood- 
lands of the northern United States. Wild ginger is a 
low, woolly plant, with heart-shaped leaves. It has one 
bell-shaped brownish-purple blossom. It grows close to 
the ground or on it, where crawling beetles and ants can 
easily reach it with pollen. Like true ginger, its root is a 
stimulant, and it also is used as a spice. 

Scientific Classification. Commercial ginger is in the 
family Zingiberaceae. It is genus Zingiber, species officinale. 
Wild ginger is in the family Aristolochiaceae. It is Asarum 
canadense. HAROLD NORMAN MOLDENKE 


See also CARDAMOM. 


GINGERBREAD TREE. See Doom Pau. 

GINGHAM, GING um, is a cloth, or fabric, used in 
dresses, curtains, and furniture covers. It is made of 
colored yarns in a plain weave and may be striped, 
checked, or plaid. The cloth varies in width from 26 
to 32 inches. Fabrics in the gingham family include 
chambray, shirting, madras, cheviot shirting, apron 
check, nurses’ stripe, tissue gingham, and fine Scotch- 
type gingham. Grace G. Denny 

GINGIVITIS. See Тевтн (Diseases and Defects). 


Gordon 8. Pearsall 
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L. W. Brownell 


The Chinese Ginkgo has fan-shaped leaves that look much 
like fern fronds. It is sometimes called "maidenhair tree," The 
branches tend to spread ovt as the trees grow older. 


GINKGO, GING koh, or MAIDENHAIR TREE, is the 
only surviving species of an order, or group, of plants 
that lived millions of years ago. It was discovered 
growing in temple gardens in China and Japan. 

Ginkgoes are slender trees with fan-shaped, fernlike 
leaves that grow on the ends of shoots. The fruit re- 
sembles a plum and contains a nut that is edible when 
roasted. But the flesh surrounding the nut smells like 
rancid butter. The male forms of the ginkgo, which do 
not bear fruit, are often planted as ornamental trees in 
the United States. 

Scientific Classification. The ginkgo belongs to the 
family Ginkgoaceae. It is classified as genus Ginkgo, species 
biloba. RICHARD J. PRESTON, JR. 

See also ALABAMA (Interesting Places to Visit); TREE 
(picture, Tree Shapes); WASHINGTON (State Parks). 

GINSENG, JIN seng, is an herb with a long fleshy 
root that is used as a medicine. It is a low plant with 
three leaves at the top. Each leaf is made up of five leaf- 
lets. Ginseng has small greenish-yellow flowers. Some 
of these flowers later change to scarlet berries. The 
Chinese believe that ginseng will cure nearly every dis- 
ease. The name of this plant comes from Chinese words 
meaning likeness of a man, because of the shape of its 
root. Those shaped most like a human body are really 
worth their weight in gold to the Chinese. 

American ginseng is better than Chinese or Korean 
varieties. The plant used to grow wild in the United 
States and Canada, but the great demand used up this 
supply, and it is now cultivated. Ginseng is raised in 
beds, under a covering of latticework to protect it from 
the heat of the sun, which kills it. 

Scientific Classification. Ginseng is a member of the 
family Araliaceae. The American species is classified as 
genus Panax, species quinquefolium. The Chinese species 
is P. ginseng. HAROLD NORMAN MOLDENKE 


Ginseng hos tiny flowers and five-pronged leaves, right 
above, The Chinese value the roots, below, for medicine. 
New York Botanical Gardens; A. C. Parsons 
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GIORGIONE, johr JOH 
nay (1478?-1510), was the 
first of many artists who 
made Venice the world’s 
center of painting for more 
than 100 years. Through 
his more famous follower 
Titian, who lived longer 
and made more paintings, 
Giorgione influenced one 
aspect of methods painters 
still use (see Trrian). He 
worked to achieve a unity 
between human figures 
and their surroundings. Be- 
fore his time, painters had 
looked at figures and landscapes separately (see PAINT. 
1NG [Figures]). Giorgione suggested this unity through a 
vibrating method of applying paint to make it look 
sketchy and lively, rather than smoot!) and fixed. He 
used not only light and dark gray shadow but all colors 
to show light and shade transitions, so that brilliance 
and life are represented through colored light. This 
method of applying paint aided in suggesting his mood, 
which tended to be thoughtful, sometimes dreamy, and 
yet subtle. 

Among the most famous of his works are The Storm, 
The Sleeping Venus, and The Rustic Concert. The painting, 
The Adoration of the Shepherds, which some historians be- 
lieve is his work, appears in color in the PAINTING 
article. 

Giorgione was born in Castelfranco. Italy. He was 
called GioRGIONE DA Ca FRANCO, CREIGHTON GILBERT 

GIOTTO, JAWT toh (1266?-1337), was the greatest 
artist of the early Italian Renaissance. ! lis works mark 
the beginning of the Renaissance in painting. Before 
his time, Italian art had been stiff and conventional, 
but Giotto helped to make it free anc graceful. He 
painted men and women who looked real, and whose 
feelings could be understood. He followed Cimabue in 
developing the backgrounds of paintinws (see CIMABUE, 
GIOVANNI). 

He is best known for his frescoes, or \ 


Histo: ical Pictures Service 
Giorgione 


11 paintings, of 


Giotto di Bondone, left, 
painted human emotions with 
dramatic force, giving his men 
and women both dignity and 
humility. Flight into Egypt, 
above, one of his finest fres- 
coes, is in the Arena Chapel in 
Padua, Italy. 


Culver 


the lives of St. Francis of Assisi, the Virgin Mary, and 
Jesus Christ. One of his paintings, The Descent from the 
Cross, appears in color in the PAINTING article. His fres- 
coes are in the Arena Chapel in Padua, the Upper 
Church in Assisi, and the Church of Santa Croce in 
Florence. 


His famous painting, The Madonna Enthroned, is in 
the Uffizi Gallery in Florence. 

Giotto was also an architect. In 1334 he became 
chief architect of the cathedral of Florence, one of the 
greatest honors conferred on him. He designed the fa- 
mous campanile, or bell tower, for the cathedral. It is 
usually called Giotto's Tower. The tower is delicate in 
design and rich in decoration. At the time of Giotto's 
death, the campanile was unfinished, but he left a per- 
fect model, and the tower was completed by several of 
his pupils. 

Giotto was born Grorro pr Bonpone in a village 
near Florence. He became a leading figure in Florence, 
and such prominent Italian writers as Dante, Petrarch, 
and Boccaccio mentioned him in their works. Giotto 
was revered by Florentine painters throughout the en- 
tire period of the Renaissance. 

GIPSY. See Gypsy. 
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GIRAFFE 


The Mother Giraffe will have little trouble 
"keeping her eye" on her new baby. Giraffes 
have eyes which allow them to see in all direc 
tions without turning their heads. 


Chicago Daily News 


GIRAFFE, jih RAHF, is the tallest of all animals. A 
full-grown male giraffe may be 18 feet or more high. 
Africa is the only place where giraffes live wild. Large 
numbers of them are found only on the dry plains 
south of the Sahara. With the okapi they form a separate 
family among the cud-chewing mammals, or ruminants. 

The great height of the giraffe is due to its long, 
slender legs and its extremely long neck. But the neck, 
though it may be over 6 feet long, has only the usual 
seven neckbones, or vertebrae. The body is short and 
slopes sharply down to the tail, which ends in a tuft of 
hair. The front legs appear to be longer than the hind 


ones, but they are all the same length. The feet have 
cloven hools. On the long head are two moderate-sized 
ears. Between them is a pair of short bony projections 
resembling horns. There also is a third bony projection 
a little lowcr down on the skull. The giraffe has large, 
dark eyes and long lashes. The animal can close its 
nostrils completely. This keeps out sand and other 
irritating particles. The giraffe has a long upper lip and 
an 18-inch (ongue, with which it tears twigs and leaves 
from trees. A baby giraffe, or colt, is about 6 feet tall at 
birth. It can often care for itself by the time it is 3 
months old, but does not reach maturity until it is 6 to 
8 years old 

Some giraffes are a pale tawny color, marked with 
chestnut or brown patches. Others are chestnut color, 
with a network of tawny lines. The animal’s hair is 
short and smooth, except for a short mane on its neck. 
Because iis front legs are so long, the animal must 
spread them far apart when it drinks, or grazes on short 
plants. The viraffe has a poorly developed voice box, 
or larynx, which it seldom uses. Giraffes in zoos have 
been heard to utter a soft “moo.” In captivity a giraffe 
requires careful attention and constant care. 

The giraffe has keen smell, hearing, and sight. It 
walks swilily with a pacing gait. When it is alarmed or 
pursued, the giraffe runs with a fast rocking gallop like 
that of a camel. It is not easily overtaken, even by a 
horse. But when once overtaken, it can be killed easily. 

The name camelopard for the giraffe is now obsolete. 


The girafle was given this name because it is formed 
somewhat like a camel, and is spotted like a leopard. 


Scientific Classification. The giraffe belongs to the 
family Girajjidac. The common giraffe is genus Girafa, 
species camelopardalis. The Somali giraffe is G. reticu- 
lata, VICTOR H, CAHALANE 


See also ANIMAL (color picture, Africa); OKAPI; Ru- 
MINANT, 


Adapted from Man in Structure and Function by Fritz Kahn, by permission 
of and special arrangement with Alfred A. Knopf, Ine. 


The Giraffe's Neck and the Neck of a Mouse are quite 
different in size, but they have the same number of bones. 


GIRL RESERVES 


GIRARD, STEPHEN (1750-1831), was an American 
businessman and philanthropist. He helped the United 
States government finance the War of 1812, and played 
an important part in founding the Second Bank of the 
United States (sce BANK or THE Омітер SrArEs). He 
is noted for leaving his fortune to charitable purposes. 
Girard College, a school for male orphans in Philadel- 
phia, was founded with the bulk of his estate. 

Girard was born in Bordeaux, France. He went to 
sea as a boy, and settled in Philadelphia in 1776. He 
became a merchant, and carried on extensive trade with 
the West Indies, Europe, and Asia. He gave generously 
of his time and money during a yellow fever epidemic 
in 1793. ROBERT H. BREMNER 

GIRARD COLLEGE is an elementary and high school 
for boys at Philadelphia. The school is controlled by the 
Philadelphia board of directors of city trusts. Girard 
gives a normal elementary and high-school course, with 
emphasis on mechanics and other vocational subjects. 
The school was founded in 1848. Poor male orphans 
from 6 to 18 years old make up the student body of 
Girard. About 965 boys attend. E. NEWBOLD COOPER 

GIRARDEAU, CAPE. See CAPE GIRARDEAU. 

GIRARDON, FRANÇOIS. Sec Scutprure (France). 

GIRASOL. Sce OPAL. 

GIRAUD, zzrzE ROH, HENRI HONORÉ, ahn REE oh- 
no RAY (1879-1949), a French professional soldier, 
served as High Commissioner of North Africa in 1942 
and 1943, and as chief of the French armed forces from 
1942 to 1944. The Germans took him prisoner in 1940, 
but he escaped to Algiers in 1942. The Allies selected 
him as French leader in North Africa. He served with 
Charles de Gaulle for a time as co-chairman of the 
Committee of National Liberation. Giraud retired from 
the army in 1944. He was born in Paris. Е. J. KNAPTON 

GIRAUDOUX, zziz кон DOO, JEAN (1882-1944), а 
French author, began to write plays late in his career 
and won immediate success as a dramatist. Several of 
his dramas—Amphitryon 38, The Madwoman of Chaillot, 
and Tiger at the Gates—delighted audiences in London 
and New York City. His favorite themes were war, 
man’s fight against fatality, and the delight of love and 
of life serenely accepted. Giraudoux was bom at Bellac. 
He lectured at Harvard University. HENRI PEYRE 

GIRDER. See Випрічс CONSTRUCTION (Parts of a 
Building). 

GIRL GUIDES is an international organization for 
girls between the ages of 7 and 18. The movement 
began in England soon after Lord Baden-Powell intro- 
duced the Boy Scout movement there. In 1909, Baden- 
Powell extended official recognition to the Guides and 
also published the book Scheme of Training for Girl 
Guides. His sister, Agnes Baden-Powell, served as first 
commissioner of the Girl Guides and helped organize 
the Girl Guides Association. By 1910, the Girl Guides 
movement had spread to many other parts of the British 
Commonwealth and also to other countries in the world. 
The organization is called Girl Scouts in the United 
States and its possessions. 

See also BADEN-POWELL, LORD; GIRL SCOUTS. 

GIRL OF THE GOLDEN WEST. See Opera (Some of 
the Famous Operas). 

GIRL RESERVES. See Y-TEENS. 
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GIRL SCOUTS 


through 


GIRL SCOUTS is an organization for girls between 
the ages of 7 and 17. Members learn the highest ideals 
of character and patriotism while they enjoy a program 
of work, play, and companionship. Girl Scouts learn to 
protect their health, practice useful skills, and become 
good citizens of their communities, 

More than 3,000,000 members, including about 700,- 
000 adult leaders, belong to the Girl Scouts of the 
United States of America. The organization also has 
units in 48 other countries where United States citizens 
live. In some countries, Girl Scouts are called Girl 
Guides. Canada has more than 130,000 Girl Guides. 
The Girl Scouts and Girl Guides make up an inter- 
national movement called the World Association of Gil 
Guides and Girl Scouts, founded in 1928. 

Girl Scouts are united by a belief in God and by the 
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Girl Scout Emblem 


Senior Scouts, girls from 14 
17, wear hats and 
two-piece dresses made of 
dark-green cotton sharkskin. 


f" 
p 


Girl Scouts of the U.S.A. 


Brownies, the youngest girls in the Girl 
Scout movement, wear brown felt beanies and 
one-piece dresses of light-brown broadcloth. 


Intermediate Scouts, who range in age 
from 10 through 13, wear dark green woolen 
berets and one-piece belted dresses. 


Girl Scout Promise, in which each girl solemnly says: 

“On my honor, I will try 

“To do my duty to God and my country, 

“To help other people at all times, 

“To obey the Girl Scout Laws.” 

The Girl Scout Laws require members to be trust 
worthy, loyal, useful, friendly, kind to animals, courte- 
ous, obedient, cheerful, thrifty, and clean in thought, 
word, and deed. 

The Girl Scout program is designed for three age 
groups, called Brownie Scouts, Intermediate Girl Scouls, 
and Senior Girl Scouts. Girl Scouts and Girl Guides щш 
a trefoil, or cloverleaf, as their emblem. The three pa 
of the trefoil stand for the three parts of the Girl E 
Promise. 'The symbol of the Girl Scouts of the United 
States has an American eagle and the letters GS 


Girl Scouts of America 


Combining Patriotism and Sew- 
ing, these Intermediate Scouts work 
to earn the My Country badge. 


Camping Out, Senior Scouts take 
part in а Senior roundup. They wear 
special uniforms designed for the event. 


Paul Parker 


on the face of the trefoil. Members try to follow their 
motto, “Be Prepared," and to uphold their slogan, “Do 
а good turn daily." They are trained to do a job well. 


What Girl Scouts Do 
The Girl Scout program includes activities in 11 
fields: (1) arts and crafts, (2) literature and dramatics, 
(3) music and dancing, (4) community life, (5) inter- 
national friendship, (6) nature, (7) out-of-doors, (8) 
Sports and games, (9) agriculture, (10) health and safety, 
and (11) homemaking. Girls learn new hobbies and 
skills, and have opportunities for fun and adventure in 
each of these fields, They develop self-reliance, self- 

Control, and eagerness to serve others. 
Brownies, the youngest Girl Scouts, are 7 through 
9 years old. They learn to get along in their group, to 


Caring for Baby, an Intermediate 
Scout earns the Child Care badge. She 
wears her badges on her right sleeve. 


Child Care 


GIRL SCOUTS 


Paul Parker 


Proficiency Badges show 
that a Girl Scout has gained 
skill in any one of 115 fields. 


My Country Camp Craft 


take care of themselves, and to help their families 
and communities. They also learn the special Brownie 
Scout salute and handshake, and the Brownie Promise: 

“I promise to do my best 

“To love God and my country 

“To help other people every day, 

“Especially those at home.” 

To become a Brownie, a girl must attend one meeting 
a week for four weeks, She must learn the Brownie 
Promise and what it means to be a Brownie. Then, at 
a ceremony called an investiture, the leader of her troop, 
or unit, pins a Brownie pin on the right-hand collar of 
her uniform. Sir Robert Baden-Powell, who founded 
the Boy Scouts and Girl Scouts, gave the Brownies 
their name, He thought the name of England’s elves 
would fit girls who like to be useful as well as to play. 
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GIRL SCOUTS 


An adult leader supervises the Brownies. But they run 
their own troops, and decide the things they want to 
do. Sometimes they go for walks and picnics to study 
nature, or they may plant a garden or study the history 
of their neighborhood. They also sing, dance, draw, 
paint, dramatize stories, and take part in other creative 
activities, They learn to keep their meeting place and 
play area clean. They practice using kitchen utensils 
and following recipes so they can be helpful at home. 
Brownies make tea towels, trays, and scrapbooks for 
sick persons. They visit elderly people and handicapped 
youngsters, taking gifts on birthdays and holidays. 

Intermediate Scouts are 10 through 13 years old. 
When a Brownie becomes g, she prepares to advance to 
Intermediate Scout by studying the Girl Scout Handbook. 
When she reaches the age of 10, she takes part in a 
Flrup ceremony and receives a pair of embroidered 
wings to sew on her uniform. The wings show that she 
was a Brownie before she became an Intermediate 
Scout. But any girl, whether or not she has been a 
Brownie, may become an Intermediate Scout. To enter 
this phase of Scouting, a girl must make the Girl Scout 
Promise and agree to uphold the Girl Scout Laws. The 
Intermediate Scout program has four ranks: Tenderfoot, 
Second Class and First Class Girl Scouts, and Curved Bar. 

Tenderfoot Scouts complete at least one activity in 


Painting My Government Musician 


each of the 11 fields of interest in Girl Scouting, Fo, 
example, a Tenderfoot may make an ornamental design 
and use it on woodwork, leather, or metal to fulfill he; 
requirement in the field of arts and crafts. In the litera. 
ture and dramatics field, she may join other Scouts jn 
dramatizing a story. When she completes all the re. 
quired activities, she becomes a Second Class Scout, 

Second Class Girl Scouts work to earn proficiency badges 
which show that they have become skilled in any of 
115 subjects. These subjects include drawing and paint. 
ing, woodworking, weaving, sewing, and interior deco- 
rating. AGirl Scout learns that it is not how many things 
she can do, but how well she can do them, that counts, 
Girl Scouts collect badges to show their progress, not 
just to decorate their uniforms. They usually take about 
three months to earn a badge. A Second Scout 
must complete six specific requirements, including earn. 
ing 10 proficiency badges, to become a First Class 
Scout. At least four of her badges must bc in one main 
field of interest. She also completes all Second Clas 
requirements, and plans and carries out projects in the 
community, the home, the arts, and out-of-doors. 

First Class Girl Scouts work to achieve new skills and 
eam new proficiency badges. When а girl earns four 
additional badges in the arts, citizenship, homemaking, 
or out-of-doors, she advances to the Cioved Bar, the 
highest rank in intermediate Scouting. 

Senior Scouts are 14 through 17 years 


of age. Their 


First Aid 


My World 


1. A Girl Scout's honor 
is to be trusted, 


The Girl Scout Laws: 


Planting a Tree, Brownies learn 
how important it is to conserve natural 
resources even near their school. 


Paul Parker 


3. A Girl Scout's duty is to 
ү „ые be useful and to help others. 


program stresses community service. It also gives girls 
a chance to find out what careers they would like t 
follow when they grow older. Senior Scouts have à 
five-point program: (1) out-of-doors, (2) hobbies, (3) 
service, (4) preparedness, and (5) Girl Scout-Council 
knowledge (learning about local organizations). A girl 
receives a Five-Point Pin when she finishes this program. 
Her insignia now indicate how long she has been a Girl 
Scout, her rank, and her special interests or honors. 

All Senior Scouts may follow a service-aide program 
through which they explore possible careers. They 1€ 
ceive training from specialists in one or two fields chose? 
from occupational therapy, child care, library, museum, 
hospital, office, program (helping an adult Girl Scout 
leader), or Ranger (undertaking a conservation project 
They then volunteer to serve in an organization that 
works in one of these fields. When a girl finishes het 
senior-aide project, she receives a metal bar. | 

Special Senior Scout groups include Mariners, Tra! 


Blazers, and Wing Scouts. They follow the five-point 
and service-aide programs of the Senior Scouts. But 
they spend much time in special activities. Mariners 
study how to handle and care for boats. Trail Blazers 
enjoy camping outdoors. Wing Scouts study aviation. 

Special Events. I г year, Girl Scouts of the United 
States celebrate Girl Scout Week during the week in 
which March 12, their birthday, falls. On the days of 
this week, which the Girl Scouts call The Seven Service 
Days, the troops make a special effort to show their 
communities what Girl Scouts do. 

Every three years, Senior Scouts and their leaders 
hold a camping event called a roundup. Thousands of 
Scouts meet at a special camp site for about two wecks. 
They live in tents, cook out-of-doors, and enjoy demon- 
strations of Scout skills and pageantry. Girl Guides 
from other countries are invited to the roundup. 

Uniforms. ^ Brownie wears a light-brown, belted, 
cotton broadcloth dress and a brown felt beanie. An 
Intermediate Scout wears a one-piece belted dress of 
medium-green cotton covert or broadcloth, with short 
or long sleeves. She also wears a tie of the troop’s 
chosen color and a dark-green woolen beret with the 
trefoil emblem. Intermediate Scouts who have reached 
the seventh grade may wear a uniform consisting of a 
white tic, dark-green skirt, and dark-green 
woolen beret. Senior Scouts wear a short-sleeved, two 
piece dress of dark-green cotton sharkskin, or a dark- 


blouse, 


Homemaker Boating 


4. A Girl Scout is a friend to all and 
a sister to every other Girl Scout. 


5. A Girl Scout is courteous. 


green skirt and white blouse. With these they wear a 
че in the color of their special program and a dark- 
green hat with emblem. 


Organization in the United States 


Neighborhood Troops. Girl Scouts are organized in- 
to local troops that vary in size from one neighborhood 
to another. A troop consists of at least eight girls. 
Brownie troops have no more than 18 members, and all 
other troops have no more than 32 members. A volun- 
teer adult leader and one or two adult assistant leaders 
act as advisers and partners in the troop's activities. 
Most troops meet once a week for about two hours in a 
member’s home or some community building. 

_ Intermediate and Senior Scout troops may be divided 
Into patrols of six to eight girls. Each patrol elects one 
of its members to be its leader. The patrol leaders, the 
troop secretary, the troop treasurer, and the adult leader 
and her assistants form a Court of Honor. The court 


Paul Parker 
Painting a Boat, a Mariner Scout puts her knowledge of 


boats and boating to good use. Mariners form a special group 
in Senior Scouting with Rangers, Trail Blazers, and Wing Scouts. 


10. A Girl Scout is clean in 
thought, 


word, and deed. 9. A Girl Scout is thrifty. 


Iti 


ZT & 


6. A Girl Scout is a friend to animals. 


Ei" 
usually meets before or after every troop meeting and 
plans the group's future activities. 

Some small troops do not have patrols. They use a 
club system of government, and elect an executive com- 
mittee. Brownie troops generally have fewer than 16 
members. An adult leader and her assistants guide their 
activities. Brownies do not have patrols. 

A troop committee gives each Girl Scout troop help and 
advice. The committee includes three to five men and 
women who live in the community and have an interest 
in the Scout program.Other adults with special interests 
and skills may assist the troop as program consultants. 
Churches, schools, and fraternal, business, and civic 
organizations sometimes sponsor Girl Scout troops. 

Councils. More than 1,000 Girl Scout Councils guide 
the program in local communities or groups of commu- 
nities, Members of these councils represent the religious, 
educational, business, civic, and professional groups in 
each locality. The councils conduct public-relations 
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programs, plan budgets, and raise money for their units. 

National Organization. Each Girl Scout Council 
sends delegates to the National Council of Girl Scouts. 
It meets every three years to review the Girl Scout pro- 
gram and to elect a board of directors. The. directors 
guide Girl Scout activities between conventions. The 
Girl Scouts has headquarters at 830 Third Avenue, New 
York 22, N.Y. Volunteer committees work with a staff 
of trained professional workers. The Girl Scouts has 
12 regions, each with a national branch office and a 
trained staff to assist the councils and troops. 

Every member of the Girl Scouts pays membership 
dues each year to the national organization. Each mem- 
ber also pays dues to her troop. The whole troop decides 
what dues members should pay. Troops also work on 
various money-raising projects which must be approved 
by local Girl Scout councils. Projects include cookie 
sales, rummage sales, baby-sitting, catering, and selling 
old newspapers and rags. The national organization 
earns money by selling Scout uniforms, insignia, and 
equipment. Donations also finance Scout projects. 

The Girl Scouts publishes The American Girl, a 
monthly magazine dedicated to the interests of Girl 
Scouts. The magazine for adult leaders, Girl Scout Leader, 
is published monthly from October through June. The 
Girl Scouts also publishes books that help girls with 
their programs, such as the Girl Scout Handbook, the 
Brownie Scout Handbook, and Senior Girl Scouting. 


In Other Countries 


The World Association of Girl Guides and Girl Scouts 
has organizations in 50 countries. National organiza- 
tions are either full or tenderfoot members of the World 
Association. Full members have an organized self-gov- 
erning national movement. A tenderfoot nation has a 
central Girl Scout movement, but it is not as fully 
developed. More than 4,000,000 girls and adult leaders 
belong to the World Association. 

The World Association has three homes of its own. 
It opened Our Chalet in Switzerland in 1932, Our Ark in 
England in 1939, and Our Cabaña in Mexico in 1957. 
Our Cabaña and Our Chalet hold annual Juliette Low 
sessions when girls from several countries live together 
for two weeks. Our Ark is a hostel where visiting Girl 
Scouts and Girl Guides may stay while in London. 


History 


Sir Robert Baden-Powell, a British Army officer, 
founded the Boy Scouts in 1907 to give boys training in 
citizenship. Many girls wanted to belong to a similar 
group, so he helped work out the principles for a sepa- 
rate organization. The Girl Guides program began in 
1909 with Sir Robert's sister, Agnes Baden-Powell, as 
president. The movement spread quickly to other lands. 
St. Catherine’s, Ont., had a Girl Guide program in 1910. 

Mis. Juliette Gordon Low of Savannah, Ga., became 
interested in the movement when she met Sir Robert in 
England in 1910 or 1911. She believed that an inter- 
national Scout program would help promote world 
peace. She founded the first troop of Girl Guides in the 
United States at Savannah in 1912. The organization 
changed its name to Girl Scouts in 1913, and opened its 
first national headquarters in Washington, D.C. Mrs. 
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Low became the first president. The national Organiza. 
tion was incorporated in 1915. 

The Brownie movement began in Great Britain in 
1915. The next year, Mrs. Carl Derrett, of Marblehead 
Neck, Mass., founded the first Brownie troop in the 
United States. In 1920, Olave Baden-Powell, wife of the 
founder and World Chief Guide of the World Associa. 
tion, called the first international conference of Girl 
Guides. Members from 14 countries met in Great Britain, 

Girl Scouts and Girl Guides in all parts of the world 
celebrate “Thinking Day" each year on February 22, 
the birthday of both Sir Robert and Lady Baden. 
Powell. Girls send messages to one another, and think 
of what Scouting means. An international exchange 
program began in 1946. It helps Girl Scout or Girl 
Guide groups or individuals in various countries who 
want to visit each other. The Juliette Low World 
Friendship Fund helps finance some of these visits. 

In 1950, Congress issued the Girl Scouts a charter in 
tribute to its service. In 1957, Girl Scouts and Girl 
Guides celebrated the hundredth anniversary. of Sir 
Robert’s birth. They attended camps in Canada, Great 
Britain, the Philippines, and Switzerland. 

Today, the Girl Scouts has 163,000 troops in neigh- 
borhoods throughout the United States and its terri- 
tories. Each troop dedicates itself to developing girls 
into happy, healthful citizens. 

Critically reviewed by Girt. Scour 
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Questions 
What is a Fly-up ceremony? 
How did the Brownies get their name? 
What is the purpose of the service-aide program? 
What is the Court of Honor? 
What is a patrol? A troop? The National Council? 
What are the Girl Scout Laws? 
How does a girl achieve the Curved Bar rank? 
How does a Scout earn a proficiency badge? 
What are some ways that Scouts help their com- 
munities? ә 
What does the Girl Scout trefoil symbolize? 


GIRLS CLUBS OF AMERICA, INC., is a federation of 
girls clubs in the United States and Canada. Its pro- 
grams are planned for girls from 6 through 19 years of 
age. The programs include cultural, health, and recre- 
ational activities carried on after school hours and on 
weekends in clubhouses especially designed for girls. 
They aim to develop good citizens and skilled home- 
makers. The activities are on a daily basis. Many clubs 
also have day and overnight camps. 

The first Girls Club was organized in 1864, in Water- 
bury, Conn. Nineteen Girls Clubs in six states organ- 
ized the Girls Clubs of America, Inc., in 1945. Many 
of the clubs are started by such service organizations 
asKiwanis International and Lions International. Other 
clubs are sponsored and supported by communities. 

Girls Clubs of America has more than 56,000 mem- 
bers organized into more than 90 separate clubs. More 
than 5,000 adults assist in operating the programs. 
National headquarters are at 22 E. 38th St, New 
York 16, N.Y. Critically reviewed by GIRLS CLUBS OF AMERICA, ING. 

GIRLS' FRIENDLY SOCIETY is an organization for 
girls and women. It is sponsored by the Episcopal 
Church, but girls and women of all creeds may join. 
The society’s aim is to develop Christian character and 
leadership. Its 900 local branches have about 26,000 
members. The national headquarters are at 345 E. 46th 
St., New York City. 

GIRLS STATE is a program for training girls in demo- 
cratic leadership sponsored by the American Legion 
Auxiliary. Girls who have completed their third year 
in high school take part in state-wide training courses 
called Girls States. The girls practice operating the 
machinery of democratic government. They hold po- 
litical party conventions and nominate candidates for 
state office. They wage political campaigns and hold 
elections. The winners are installed in office. Legis- 
lative, executive, and judicial branches of these minia- 
ture state governments carry out their work. 

Girls States are usually held on college campuses for 
one week in June or July. Girls who attend are selected 
for potential leadership ability. Activities are directed 
and counseled by Auxiliary members and college 
faculty members. State officials give lectures during 
visits by the girls to state capitols. 

Each Girls State selects two girls to attend Girls 
Nation, held every year in Washington, D.C., for the 
study and practice of national government. 

In 1937, the national convention of the Legion 
Auxiliary first proposed the establishment of Girls 
States. They were modeled after the Boys States con- 
ducted by the American Legion, The first week-long 
Girls States were held in Kansas and Nebraska in 1939. 
Headquarters are at 700 N. Pennsylvania St... Indian- 
apolis 6, Ind. HAROLD D. ROBINSON 

See also AMERICAN LEGION AUXILIARY. 

GIRONDIST, jih RAHN dist, was a member of a cer- 
tain political party that grew up during the French Rev- 
olution. The name came from the fact that some of the 
prominent leaders were deputies from a district called 
the Gironde. The Girondists were republicans who were 
inspired by the example that had been set by the new 
United States government. They favored doing away 
with the monarchy in France and establishing a federal 
republic. What they feared most of all was that Paris 
Would dominate France. Two of the important Giron- 


GISH 


dist leaders were Jacques-Pierre Brissot de Warville and 
Madame Marie Jeanne Roland de la Platiére. 

In the Legislative Assembly (1791-1792), the Giron- 
dists were the more radical party. In June, 1793, the 
Jacobins (republicans who favored the dominance of 
Paris) led a mob that expelled the Girondists from the 
National Convention. The Girondist chiefs were guil- 
lotined during the Reign of Terror. 

See also FRENCH REVOLUTION; JACOBIN; ROLAND DE 
LA PLATIÈRE, MARIE JEANNE; CORDAY, CHARLOTTE. 

GIRTY, SIMON (1741-1818), was an American pio- 
neer. He was the son of European parents, but was an 
American Indian by training, sentiment, and choice. 
The Girty family was captured by Indians when 
Simon was 15, and he learned Indian languages 
and customs. He spent three years with the Indi- 
ans, and then worked as an interpreter around Fort Pitt, 
Pa., until 1774. Soon after 
the American colonies de- 
clared their independence 
in 1776, Girty sided with 
the British. He led many 
Indian raids on the col- 
onies. 

After the Revolutionary 
War, he helped the Indians 
try to stop pioneers moving 
west. His name struck ter- 
rorintofrontierfamilies, but 
sometimes he persuaded 
the Indians to spare the 
lives of people they cap- 
tured. One of the men 
whose lives he saved was 
Simon Kenton, a famous 
American frontiersman. 

When the British gave up Detroit in 1796, Girty fled 
to Canada, where he spent his last years with Indian 
friends. He was born near Harrisburg, Pa. Franx Goonwys 

GISH is the family name of two famous stage, motion- 
picture, and television actresses. 

Lillian Gish (1896- ) and her sister, Dorothy Gish 
(1898- ), were both born in Ohio. Their parents 
had little money, and the girls started their stage careers 
when Dorothy was four and Lillian was six. In 1912, 
they began making motion pictures, and were featured 
in many, including Orphans of the Storm and Hearts of 
the World. 


Lillian Gish 


Brown Bros. 


J. Sau wvN SCHAPRO 


Brown Bros. 


Simon Girty helped the Brit- 
ish during the Revolution. 


Dorothy Gish 


Brown Bros. 


GISSING, GEORGE R. 


Lillian, a great beauty, became known as “the first 
lady" of silent motion pictures. She starred in the first 
modern feature motion picture, The Birth of a Nation 
(1915). 

e Lillian and Dorothy returned to the stage when 
talking pictures were introduced. Dorothy starred as 
Mrs. Holmes in The Magnificent Yankee (1945), and Lil- 
lian played Ophelia in John Gielgud’s production of 
Hamlet (1936). Both sisters played the part of Mother in 
Life with Father (1939)- NARDI Reeper CAMPION 

GISSING, GEORGE ROBERT (1857-1903), was a 
British novelist. He lived in poor quarters in London, 
studying, teaching, and writing novels. The life of the 
poor distressed him, and, although his novels contain 
humor, they also contain much bitterness. They include 
Workers in the Dawn (1880), The Nether World (1889), 
and New Grub Street (1891). The Private Papers of Henry 
Ryecroft (1903) is partly autobiographical. Gissing was 
born at Wakefield, and taught and traveled in the 
United States and Germany. WALTER WRIGHT 

GIST, CHRISTOPHER (1706?-1759), was a frontier 
guide and a friend of George Washington, He was the 
first to survey the Ohio River Valley (1751). As captain 
of a company of scouts, he fought under General Ed- 
ward Braddock at Fort Duquesne (1755), during the 
French and Indian Wars. Later, he became an Indian 
agent in eastern Tennessee. Gist was born in Maryland. 

GIZA, EL, or GIZEH, EL. See PYRAMIDS. 

GIZZARD, GI urd, is a special organ of the diges- 
tive system of birds and a few other animals. It breaks 
up and grinds hard, solid 
foods. The gizzard in birds 
is a muscular part of the 
stomach, and is lined with 
a thick, tough membrane. 
It contains stones and 
gravel that the bird has 
swallowed. Food enters a 
pouch of the gullet called 
the crop, and is moistened 
there. It passes from the 
crop to the glandular part 
of the stomach, where it is 
mixed with gastric juices. 
The food then passes into 
the gizzard, where it is 
crushed by the movements of the muscular walls and the 
gravel. Gizzards of grain-eating birds are better devel- 
oped than those of insect-eating birds. L. B. Arey 

GJELLERUP, GEHL uh roop, KARL (1857-1919), a 
Danish author, shared the 1917 Nobel prize for litera- 
ture. In his first book, An Idealist ( 1878), he broke with 
Christianity. Among his most influential novels were 
The Teutons? Apprentice (1882), a tribute to Germany; 
The Mill (1896), a story of crime and punishment: and 
The Pilgrim Kamanita (1896). In his last novel, The 
Golden Bough (1917), he returned to Christianity. 
Gjellerup was born in Robolte. EINAR I. HAUGEN 

GLACIAL EPOCH was a period when glaciers covered 
much of the earth, as in the Ice Age. See ICE Ace, 

GLACIATION is the scoring, erosion, and other effects 
of the movement of glaciers on the carth's surface. See 
GLACIER; ICE AGE. 
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The Gizzard 


GLACIER, GLAY shur. Imagine a great river, perhaps 


many miles long, stretching from near the top of a high 
mountain down through the valley below. It is a river 
not of rushing, sparkling water, but of ice. That is a 
valley glacier. The movement of a glacier is so slow that 


it is measured in inches a day rather than miles an hour. 

Kinds of Glaciers. The largest glaciers are termed 
continental glaciers. They cover plateaus or mountain 
regions, burying the entire landscape except for the 
highest peaks. Largest of all the icecaps is the Antarctic, 


in the South Polar region. It covers an area larger than 
the United States, and is 8,000 feet thick at the South 
Pole. No people live here, and much of the area is un- 
explored. Next largest is the Greenland Icecap, a lonely, 


storm-swept waste of 600,000 square miles. Smaller 
icecaps are found especially in Norway and Iceland. 
Glaciers which occupy mountain valleys are termed 
valley glaciers. These are familiar in the Alps and the 
mountains of the western United States. V alley glaciers 


which emerge from their valleys and spread widely on 
a plain outside the mountains are termed piedmont 
glaciers. These are relatively rare but are often found in 


Alaska, where the Malaspina Glacier is a splendid 
example. 

How Glaciers Form. A part of all snow, no matter 
how cold the climate, will evaporate in the sun. If the 
climate is warm enough, some will melt and flow away 
in rivers. But where a great deal of snow piles up опа 
mountainside, eventually the weight of the snow will 
force it to move downhill. That is how a glacier starts. 
The glacier moves slowly down the valley. As the tem- 
perature rises, more and more snow melts or evaporates. 
In time, the snow melts faster than the glacier advances. 
Here the glacier stops and a river begins, if the glacier 18 
on land. Sometimes a glacier reaches the sea and great 
chunks of ice break off and fall into the sea. These 
chunks of the glacier, many of which weigh thousands 
of tons, are icebergs. 

Structure. The ice which makes up a glacier is solidly 
packed snow. After snow has lain on the ground for 
some time, the flakes lose their form and join together in 


ARocky Mountain Glacier 
consists of a stream of ice 
that moves slowly but steadily 
downward along the valleys 
between mountain peaks, 


A Huge Alaskan Glacier 
towers above the water and 
forms a natural barrier along 
the shore. Large chunks may 
break off and form icebergs. 
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Aerial View of a Glacier 
shows how the branches of a 
glacier flow together like the 
tributaries of а river. This gla- 
cier is near Juneau, Alaska. 
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lacier picks ур stones 
und other materials. Its 
surface becomes irregular. 


inow.are frozen 


Irregular surface causes the ice fo 


vA BER. a crack and to form deep crevasses. 


grains, We see snow like this when drifts finally melt in 
the spring. On the mountains where snow remains from 
year to year it becomes a spongelike, or porous, ice, 
which is called fim, or névé. Each year, as new layers 
of snow are added, the lower layers are pressed more 
and more and become harder and harder. Finally the 


Mer de Glace, or Sea of Ice, a glacier on Mont Blanc, is near 
Chamonix, France. It is one of Europe's great natural wonders. 
De Cou, Ewing Galloway 


Glacier breaks off into 
icebergs which float out 
into the ocean. | 


lower layers become as hard as ordinary ice. Glaciers 
which form great oval-shaped masses are called drum- 
lins. Ridges formed by streams flowing under the ice are 
termed eskers. 

Glaciers sometimes pass over irregularities in their 
path. These may cause cracks, or crevasses, in the ice. 
Some crevasses fill with light snow, and arc hard to see. 
They are very dangerous for mountain climbers. Some- 
times crevasses close up, but usually their edges melt 
and they widen at the top. 

The surface of a glacier becomes very uneven as it 
moves along. This roughness is due to crevasses, and to 
stones the glacier picks up. 

The lower end of a glacier is sometimes very steep, 
From under it comes a stream of ice-cold water, formed 
by the melting of the glacial ice. Many rivers begin as 
such streams. 

Movement. A glacier moves down a valley much asa 
mass of almost solid tar would move down a slope. The 
upper and middle parts move the fastest. The sides and 
bottom are slowed as they rub against the sides and bot- 
tom of the valley. The speed of the glacier can be meas- 
ured by the movement of an object on its surface. The 
speed of most glaciers ranges from several inches to 
several feet a day. Some glaciers in Alaska and Green- 
land move fifty to sixty feet a day in summer. In 
summer, the end of the glacier may be melted back 
upslope. It may also stay in about the same place 
throughout the entire year, depending on how fast the 
ice melts. 

Moraines. Like an enormous broom, a glacier sweeps 
up rocks and other material in its path. This debris is 
usually piled up in narrow ridges, called moraines, 
through the mass of the glacier. These ridges neat the 
sides are called /ateral moraines. Those near the center 
are medial moraines. The debris piled up at the glaciers 
end is called a terminal moraine. 

Erosion. Because a glacier sweeps before it all the 
loose material in its path, it tends to deepen the valley 
through which it passes. It removes all dirt and lays 
bare the rocks. It polishes the rocks and marks them 
with scratches, or striae. This process is called erosion. 
During the ice age thousands of years ago, glaciers 
covered large parts of Europe, Asia, and North America. 
The action of the glaciers on the land over which they 
passed greatly changed the appearance of the land. 
Steep recesses called cirques are sometimes carved in 
the sides of mountains. 
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Famous Glaciers. The best-known glaciers are those 
in the Alps in Europe and in the mountains of north- 
western North America. Glaciers that are found in the 
Alps are small compared with the glaciers of Alaska, 
The largest Alaskan glaciers are found on the shores of 
Glacier Bay, around Mount Fairweather, and near 
Cook Inlet. The Malaspina, on Yakutat Bay, Alaska, 
is 1,550 feet high and has an area of 1,500 square miles. 
The Valdez. on Prince William Sound, is fifteen miles 
long. The Muir is 200 feet high and extends three miles 
along the shore of Glacier Bay. Many of the valleys of 
the Alaskan coast are filled with ice rivers. The deep 
cuts in the coast, called fords, were made by the action 
of glaciers. 

The glaciers which are easiest for Americans to reach 
and study are those in Glacier National Park, in Mon- 
tana, and in Banff National Park, in Canada. Large 
glaciers are also found in the Selkirk Mountains in 
British Columbia, along the Canadian Pacific Railway. 

The Mer de Glace, or Sea of Ice, on Mont Blanc, and 
the glaciers on Mont Rosa are the best known in Europe. 
There are also glaciers in the mountains of Scandinavia, 
in the Andes in South America, and in the Himalayas 
in Asia. Others are found in Greenland and on other 
islands in the Arctic, as well as on the Southern Alps of 
New Zealand. In fact, glaciers occur wherever there is 
enough snow and cold weather to permit them to form. 
There are cnough glaciers to encase the earth in a layer 
of ice 100 feet thick. ELDRED D. WILSON 

Related Articles in WORLD Book include: 

Alaska (Glaciers) Geology (Glaciers Change 
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Canada (picture, Glistening Glacier National Park 
Glaciers) Ice Age 

Crevasse Iceberg 

Erosion Kettle Hole 

Fiord Moraine 


GLACIER BAY NATIONAL MONUMENT is in south- 
eastern Alaska. The 2,274,595-acre monument was 
established in 1925. It contains massive tidewater 
glaciers and exhibits of early stages of postglacial 
forests. One of the attractions is the famous Muir 
Glacier, which is nearly two miles wide. 

GLACIER NATIONAL PARK lies in northern Mon- 
tana on the boundary between the United States and 
Canada. Part of the Rocky Mountain chain, called the 
Great or Continental, Divide, runs north and south 
through the center of the park (see CONTINENTAL 
Divive). Glacier National Park covers 1,013,129.12 
acres, and was once part of the Blackfoot Indian Reser- 
vation. In 1910 it was set aside by Congress as a 
national park. It is open to tourists only during the sum- 
mer months. A Canadian preserve, Waterton Lakes 
National Park, lies just north of Glacier National Park. 
In May, 1932, the two parks were united by the United 
States and Canadian governments. Together they are 
called the Waterton-Glacier International Peace Park, 
although they are under separate administrations. For 
location, see Montana (color map). 

Glaciers. The park was named for the 60 glaciers 
found here. These beds of ice were once part of a huge 
ice sheet that covered this area. Some of the glaciers are 
only a few acres in size, but others cover much larger 
areas. Blackfoot Glacier, the largest in the park, covers 
about three square miles. It lies about 8,000 feet above 
sea level on the north slopes of Mount Jackson and 
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Blackfoot Mountain. The Harrison and Pumpelly 
glaciers cover the south slopes of Jackson and Blackfoot. 

Mountains. Glacier National Park is also noted for 
its beautiful mountains, whose peaks form picturelike 
designs. The summits of some of these mountains have 
never been reached by man. The highest peak in the 
area is Mount Cleveland (10,438 feet), which lies in 
the northern part of the park. Other mountains higher 
than 10,000 feet include Kintla Peak, Mount Siyeh, 
and Stimson Mountain. 

Lewis Overthrust is a high ridge visited by thousands 
of tourists in Glacier National Park. Colorful layers of 
rock may be seen along the sides of the ridge, much 
like the layers found in the Grand Canyon of Arizona. 
This overthrust was made in ancient times when a dis- 
turbance inside the earth caused the earth’s surface to 
crack like a squeezed orange. One area was pushed, or 
thrust, up and over another area. 

Lakes. The park has about 250 lakes. Some lie high 
in the mountains, and others nestle deep in the valleys. 
One of the most beautiful of these lakes is the Upper 
Saint Mary. It is about 10 miles long and is completely 
surrounded by mountains, except at the point where it 
meets the Saint Mary River. Lake McDonald, the 
largest in the park, measures 11 miles long and has an 
average width of one and a half miles. Swiftcurrent 
Lake is one of the smallest lakes in the park, but is 
also one of the most famous, because it lies in the heart 
of a region of great beauty. Iceberg Lake, only half a 
mile long, lies on such high ground (6,000 feet) that 
even on warm summer days there are icebergs floating 
in its waters. 

Animal Life in Glacier National Park is protected 
by law, and hunting is never allowed. Among the wild- 
life found here are Rocky Mountain goat and sheep, 
bear, moose, elk, deer, coyote, wolves, and lynx. Game 
birds, such as geese and ducks, nest in the park. The 
streams are abundant with fish, especially eastern 
brook, rainbow, and cutthroat trout. Hreserr E. KAHLER 

See also Canapa (National Parks); GLACIER; MON- 
TANA (color picture). 

GLACKENS, WILLIAM JAMES (1870-1938), an Amer- 
ican painter and illustrator, was an original member of 
the Ashcan movement and “The Eight." Both groups 
rebelled against traditional American subjects and 
painted scenes of city streets, parks, and playgrounds. 
Later, Glackens was influenced by the Impressionists, 
especially Pierre Auguste Renoir. He chose different 
subjects, and painted portraits and nudes in bright, 
luminous colors. 

Glackens was born in Philadelphia and studied at the 
Pennsylvania Academy of Fine Arts and in Paris. He 
worked as an illustrator for newspapers and for several 
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Art Institute of Chicago 


Realism marked much of William J. Glackens' work. He painted 
Chez Mouquin, a New York City cafe scene, in 1905. 


national magazines, including Scribner’s magazine and 
The Saturday Evening Post. Although Glackens was 
active in the revolt against academic art, he was elected to 
the National Academy of Design in 1933. Милох W. Brown 

GLADIATOR, GLAD ih ay ter, was one of the trained 
warriors who took part in bloody exhibitions of fighting 
in ancient Rome. The name comes from the Latin word 
gladius, which means sword. But gladiators used many 
different kinds of weapons. Most gladiators were slaves, 
but some freemen also became gladiators, either for 
money or fame. 

The first recorded gladiatorial show was held in 264 
B.C., to celebrate the funeral of the father of Marcus and 
Decimus Brutus. Such shows steadily grew more popu- 
lar. Candidates for public office competed with one 
another to put on the biggest gladiatorial exhibition, 
Shows also were put on at public expense. It is said that 
an exhibition given by the Emperor Trajan lasted over 
100 days, during which 2,000 men fought to the death. 
But many people objected to the cruel shows. Theodoric 
ended the contests in A.D. 500. 

When a gladiator was overcome, it was usually up to 
the spectators to decide whether his life should be 
spared. He could ask for his life by a gesture, and the 
people in return signaled whether he could live or 
should die. Professional gladiators sometimes tried to 
win the favor of the audience without seriously hurting 
each other. They staged carefully practiced exhibitions 
of great ferocity, somewhat like present-day wrestling 
matches. By this method a gladiator could sometimes 
live a comfortable, exciting, and reasonably long life. 
Slaves who became successful gladiators were some- 
times given their freedom, and the victors in these 
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contests often were given valuable gifts and awards, 

One of the most famous gladiators of history was 
Spartacus, a Thracian slave, who led a great rebellion 
of gladiators and other slaves. His armies met and de- 
feated some of the best troops of Rome. His revolt was 
finally put down in a struggle called the War of the 
Gladiators (73-71 B.C.). WILLIAM! 

See also COLOSSEUM; ROMAN EMPIRE (picture, At the 
Colosseum); SPARTACUS. 

GLADIOLUS, glad ih OH lus or gluh DI oh lus, is a 
garden plant with spikes of large silky flowers that are 
popular in vases and displays. It is also called sword lily. 
Many gladioli are grown in America and Europe. 

The flowers are of many different colors. through all 
the shades of red and orange to white. There is even a 
blue gladiolus, which comes mainly from South Africa. 
The tube-shaped flowers grow above onc another in 
long clusters along one side of the stem. ‘The lower 
blossoms open first. If a spike of gladiolus is cut when 
the lower flowers are the only ones in bloom, the buds 
above them will open one after another. 

Gladioli have tall, slender stems like an iris 


"rr FERGUSON 


and long 


sword-shaped leaves. Their name is the Latin word for 
little dagger. They grow from corms, or solid bulbs, which 
form new corms above the old ones. Each fall the corms 
should be dug out of the garden and stored indoors. 
They grow well when they have a rich, soft soil, sun- 


light and plenty of water. The gladiolus thrips, a tiny 
insect, feeds upon gladioli. 


Scientific Classification. Gladioli are in family 
Tridaceae. They are genus Gladiolus. A comn kind is 
genus Gladiolus, species communis. ^ C. Horres 

See also Burg; FLOWER (color picture, Summer 
Garden Flowers); THRIPS: 

A Blooming Spike of Gladiolus. The gladiolus is a popular 


flower because it is easy to grow and lasts well after cutting. 
Atlee Burpee 


GLADSTONE, WILLIAM 
EWART (1809-1898), was 
one of the most famous 
British political leaders of 
the 1800's. He was an out- 
standing lay leader of the 
Church of England, and 
wrote several books on 
theology. 

Elected to the House of 
Commons in 1833 as a 
Conservative, he became 
a follower of Sir Robert 
Peel. During the argument 
over repeal of the Corn 
Laws in 1846, Gladstone 
gradually switched to the Liberal party (see Corn 
Laws; Peer, SIR ROBERT). He served in mixed-party 
and Liberal cabinets as Chancellor of the Exchequer, 
and became famous for his budgets, which lowered 
income taxcs and abolished many import duties. 

By 1865, he had the reputation of an orator, a skilled 
financier, and a staunch liberal. In that year, he was 
named leader of the Liberal party in the House of 
Commons. He helped amend the Conservative govern- 
ments Reform Bill of 1867 so that it doubled the 
number of those able to vote in national elections. In 
1868, he began his first term as prime minister. 

Prime Minister, 1868-1874. During Gladstone's six 
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listorical Society 
William E. Gladstone 


years as prime minister, several important laws were 
passed. Hc was determined to correct abuses in the 
administration of Ireland. He made the Church of 
England in Ireland a voluntary organization, and took 
about half of its great wealth from it. He also pushed 
through legislation that made it harder to evict Irish 
tenants from the lands they rented. Another important 
act gave England, for the first time, a system of elemen- 


tary schools open to all children (1870). 

When the Conservatives, under Benjamin Disraeli, 
came back to power in 1874, Gladstone resigned the 
leadership of the Liberal party. But he rushed back 
into politics when the Conservatives’ foreign and 
colonial policy outraged his moral sense (see DISRAELI, 
Benjamin). Gladstone preferred conciliation to war in 
international disputes. 

The Fight Over Irish Home Rule. Gladstone’s second 
term as prime minister, from 1880 to 1885, produced 
less important legislation than the earlier period. In 
1884, parliament passed another reform bill, which 
brought Great Britain closer to universal manhood suf- 
frage. In 1886, Gladstone’s third term as prime minister 
ended quickly when he tried to give the Irish a larger 
measure of self-government. His Home Rule Bill was 
defeated in the House of Commons, and resulted in a 
permanent split in the Liberal party. 

In 1892, at the age of 83, Gladstone again became 
prime minister. He made a final attempt to win home 
rule for Ireland, This time, his Home Rule Bill got 
through the House of Commons only to be defeated 
Overwhelmingly in the House of Lords. Crushed and 
Worn out by long service, he retired from office in 1894. 

Gladstone was born in Liverpool, and studied at Eton 
College and Oxford University. James L. GODFREY 

See also GREAT COMMONER; LIBERAL PARTY; Vic- 
TORIA, 


GLAND 


GLAND is an organ of the body that manufactures 
and secretes needed substances. There are two important 
kinds of glands, exocrine and endocrine. Exocrine 
glands discharge their products through ducts, or tubes, 
either into the intestines or outside the body. Therefore, 
they are sometimes called glands of external secretion. 
The exocrine glands include the salivary glands, the 
mucus glands, the tear glands, the pancreas (which is 
also an endocrine gland), the iver, and the sweat glands. 
Also included are the mammary glands, that produce 
milk; the sebaceous glands, that produce an oil; and the 
glands in the stomach and intestines that produce sub- 
stances necessary for the digestion of food. 

Endocrine glands make and release their products 
directly into the blood stream. They are often called 
ductless glands or glands of internal secretion. The sub- 
stances they produce are called hormones. Tiny quan- 
tities of these hormones have powerful effects on the 
body. They affect growth, the shape of the body, and 
the way in which the body uses food. And, perhaps 
most important, they allow the body to make the proper 
adjustments to changes in the outside world. 

The activity of the endocrine glands is carefully 
balanced. If a gland should become either too active or 
not active enough, illness results. For good health and 
development, the glands must work together as a unit. 


The Endocrine Glands 


Each type of endocrine gland produces one or more 
hormones. The activity of the gland is controlled so that 
the proper amount of hormone is released at the proper 
time. The pituitary gland, which acts as a regulator, 
carries out much of this control. The pituitary gland 
itself is attached to a part of the underside of the brain, 
called the hypothalamus. The hypothalamus serves as a 
meeting point where the activities of the endocrine 
system are coordinated with the activities of the nervous 
system. In this way they regulate body development 
and maintain good health. 

The Pituitary Gland looks like a cherry dangling 
from the base of the brain. The gland is made up of 
three lobes, or parts. The posterior, or rear, lobe stores 
and releases two hormones, oxytocin and antidiuretic 
hormone. Oxytocin helps in the delivery of a baby and 
in the release of milk from the mammary glands. Anti- 
diuretic hormone, also known as vasopressin, is necessary 
to prevent the loss of excess water from the kidneys. In 
the absence of this hormone, great amounts of water 
are lost in the urine. This results in a disease called 
diabetes insipidus. The intermediate, or middle, lobe of the 
pituitary secretes melanocyte-stimulating hormone, some- 
times called intermedin, which deepens the pigment of 
the skin. 

The anterior, or front, lobe of the pituitary produces 
many different hormones. Some of these control the 
activity of other endocrine glands. For this reason, the 
pituitary has been called the "master gland” and the 
glands it controls, “target glands." Gonadotropins regu- 
late the development and function of the sex glands; 
thyrotropin regulates the activity of the thyroid gland; 
and adrenocorticotropic hormone (ACTH) controls the func- 
tioning of the adrenal cortex. Somatotropin, or growth 
hormone, regulates the growth of the whole body. 
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GLAND 


Prolactin stimulates the mammary glands to produce 
milk. 

The Hypothalamus must be considered an endocrine 
organ even though it is part of the base of the brain 
itself, Clusters of nerve cells, called nuclei, in the hypo- 
thalamus produce hormones. These hormones pass 
through veins into the anterior pituitary gland. There 
they stimulate the anterior pituitary gland to secrete 
gonadotropin, thyrotropin, and adrenocorticotropin 
when these substances are needed by the body. 

The Pineal Gland is located in the upper rear portion, 
and between the halves, of the brain. Scientists still do 
not completely understand all the functions of the 
pineal gland. But in 1958 researchers isolated a sub- 
stance secreted by the pineal gland. They named it 
melatonin. 

The Thyroid Gland consists of two lobes that lie 
alongside the windpipe in the neck. They are joined 
by a narrow band of tissue that passes in front of the 
windpipe. Thyroid hormones regulate metabolism, the 
rate at which the body uses oxygen and food. 

The Parathyroid Glands are four tiny bodies located 
on the back surface of the thyroid gland. They produce 
a hormone called parathormone, which regulates the 
way the body uses calcium and phosphorus, If not 
enough of this hormone is produced, the concentration 
of calcium in the blood falls and the amount of phos- 
phorus rises. As a result, the muscles begin to twitch 
uncontrollably and convulsions may occur. To prevent 
these symptoms, doctors may give a patient parathor- 
mone, calcium, and vitamin D. 

The Thymus Gland is made up of spongy tissue and 
lies in the chest cavity behind the breastbone and just 
above the heart. No one has learned exactly what the 
function of the thymus gland is or what hormones it 
produces. 

The Pancreas is included among the endocrine 
glands, because it contains groups of cells called the 
islands of Langerhans. These cells produce two hormones, 
glucagon and insulin. Glucagon acts on the liver, causing 
it to release stored sugar into the blood stream. Insulin 
helps blood sugar gain entrance to the body cells so 
that it can be used for energy. When the pancreas 
produces too little insulin, the body cannot use up 
enough sugar. Then much of the excess sugar is carried 
away in the urine. This condition is diabetes mellitus, 
commonly called diabetes. To control this disease, doc- 
tors often use insulin that is obtained from the pan- 
creatic glands of animals. 

„The Adrenal Glands are often called the suprarenals, 
There are two of these glands, one above each kidney. 
Each adrenal gland has two important parts: the medul- 
la, or core, and the cortex, or outer portion. The medulla 
forms epinephrine, known also as Adrenalin, and nore- 
pinephrine. When people become very angry or fright- 
ened, large amounts of these hormones flow into the 
blood and are carried throughout the body. The hor- 
mones then produce changes that would help anyone 
who was preparing to fight or to run away. The person's 
heart beats faster and stronger. His blood pressure rises, 
His bronchial tubes dilate to allow him to breathe more 
quickly and easily. The pupils of his eyes enlarge to 
admit more light. In addition, his liver releases more 
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sugar into his blood stream and his body burns oxygen 
more rapidly. This provides the person with an extra 
spurt of energy that he might need for immediate action, _ 

The cortex of the adrenal gland produces a large 
number of hormones whose chemical structure resem- 
bles that of the sex hormones. They are also known as 
steroids, There are three main groups of these hormones, 
One group acts much like the sex hormones. The second 
group, including aldosterone, regulates the amount of 
sodium and potassium used by the body. Cortisone and 
hydrocortisone ате examples of the third group. These 
substances are needed by the body so that it can adjust 
to the stresses of living. The adrenal cortical hormones - 
have so many important functions that without them, | 
a person would soon die. Fortunately, these substances 
are available to doctors who can give them to persons 
whose bodies lack them. 

The Sex Glands are also known as gonads. They con- 
tain cells involved in reproduction. They also produce 
several different hormones, called steroids, which affect 
the functioning of the body. The ovaries are the female _ 
sex glands. They produce three hormones. Two of them, 
known as estrogen and progesterone, make it possible for 
women to bear children. They are also responsible for 
the development of the female body. The third ovarian 
hormone, relaxin, helps to relax the tissues of the birth 
passages, thus making them wider. 

The male sex glands are called the testes. They pro- 
duce testosterone, the male sex hormone. This substance. 
is responsible for stimulating the development of su 
male characteristics as the beard and the deep voice. 

Hormones of the Stomach and Intestines. Although 
the stomach and intestines are not usually thought of a8 
glands, they do produce hormones and therefore cam _ 
be classed with the secretory glands. The stomach pro- 
duces a hormone called gastrin. This substance acts Оп 
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certain cells in the stomach, causing them to secrete 


acid necessary for digestion. The intestines produce 
several hormones. One, called secretin, stimulates se- 
cretion of the gastric juices used in digesting foods. 


Another, called serotonin, is produced by special cells in 
the intestines. This hormone causes the small blood 
vessels of the body to contract. 


Diseases of Glands 


The endocrine glands are all small structures, but the 
hormones they produce are very important. For this 


reason, if an endocrine gland is not working properly, 
disease (hat affects the entire body results. Fortunately, 
doctors can treat many of these diseases successfully. 
For example, if a gland secretes too much hormone, 
surgeons can remove it. In other cases, if a gland does 
not produce enough of its hormone, doctors can give 


the needed hormones to the patient and thus restore 
him to health. T. B. SCHWARTZ 
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GLASGOW 


GLANDERS is a severe disease of horses and mules. 
It also occurs in dogs, goats, sheep, and sometimes in 
man. Cattle seem to be immune to it. Glanders is 
caused by the rod-shaped bacillus Actinobacillus mallei. 
This bacillus may lodge in almost any organ of the 
body. It spreads through nasal discharges and breaks in 
the skin. Glanders causes fever, loss of weight, swollen 
lymph glands, and pussy nasal discharge. Ulcers form in 
the lining of the nose and in the lymph nodes. 

Infected animals can usually be detected by the 
mallein test. In this test, products of the glanders bacillus 
are injected into the animal’s eye. An inflammation of 
the eye covering with a pussy discharge occurs in dis- 
eased animals. Glanders is especially dangerous when 
many animals are collected together. Both mild and 
severe cases spread the disease. There is little immunity. 
Few infected animals recover, and many may die in a 
few weeks. Farcy, a mild form of glanders, causes ulcers 
in the skin, but sores may also form in the nose and 
lungs. Animals with farcy may live for years. D. W. Bruner 

GLASER, DONALD ARTHUR (1926- ), an Ameri- 
can physicist, won the Nobel prize in physics in 1960 
for inventing the bubble chamber. This device is a vital 
aid in nuclear physics. With it, researchers can track 
the paths of nuclear particles. It contains liquefied gas. 
Nuclear particles shot through the liquefied gas leave 
tracks of tiny bubbles that can be photographed. Glaser 
was born in Cleveland, Ohio. He taught physics at the 
universities of Michigan and California. 

GLASGOW, GLASS koh (pop. 1,081,700; met. area, 
1,600,000; alt. 45 ft.), is the largest city in Scotland and 
one of the greatest shipbuilding centers in the world. 
Extensive dredging and construction have made Glas- 
gow a great port. The city’s location in the heart 
of the Scottish coal fields helps to explain its importance 
in manufacturing. Glasgow gets its water from Loch 
Katrine. This lake is mentioned in Sir Walter Scott’s 
poem, “The Lady of the Lake." The people of Glasgow 
are called G/aswegians. 

Trade and Manufactures. Glasgow lies mainly on the 
northern bank of the River Clyde, which empties into 
the Firth of Clyde on the west coast of Scotland. For 
location, see SCOTLAND (map). The city has miles of 
excellent docks and a busy harbor. 

Glasgow's most important manufactures are ships, 
iron and steel, metal goods, and textiles. The city ex- 
ports woolen, linen, and cotton goods, machinery, coal, 
paper, chemicals, and whisky. It imports metal, wheat, 
wool, corn, sugar, tobacco, timber, and petroleum. 

Description. Glasgow is a modern city, with many 
wide streets, parks, and attractive buildings. It has a 
botanical garden and art museum, and several schools 
of higher learning. There are also ancient buildings 
which recall Glasgow's long and interesting past. Most 
famous of all Glasgow's landmarks is its cathedral, 
which dates from the 1100's. The cathedral has a beau- 
tiful underground vault. The University of Glasgow 
was founded in 1450. It was later endowed by Mary, 
Queen of Scots, and her son, King James I of England. 

In recent years, Glasgow has undertaken a program of 
city improvement. Old, unsightly structures have been 
torn down and streets have been widened. Laws have 
helped reduce the smoke nuisance. 
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GLASGOW, ELLEN 


Government. Glasgow owns its public services, such 
as streetcar lines and gas works. The various city de- 
partments are run by divisions called “trusts.” This sys- 
tem of city government was set up by a special act of 
Parliament. For example, the police trust manages the 
police force, and the market trust deals with the market 
needs of the city. 

Glasgow’s system of city government has been studied 
by American and Canadian city authorities. Various 
cities have copied its system of municipal ownership 
of public utilities. 

History. Glasgow’s history can be traced back to a 
church which was built by Saint Kentigern in the 500°. 
Its name is said to be derived from the Celtic word 
Cleschu, which means dear green spot. But the city did 
not come into existence as a population center until 
the 1100's. It rose steadily in importance after Scotland 
and England were united in 1707. In the 1700's, ship- 
ments of tobacco from the American colonies made the 
city an important trading center. The population in- 
creased 10 times during the 1800’s, when the ship- 
building and iron industries expanded, and attracted 
more workers. 

Glasgow’s docks and shipyards were major targets for 
German air raids during World War II. Many Amer- 
ican companies opened branch offices and factories in 
the Glasgow area in the 195078. WILLIAM A, HANCE 

GLASGOW, ELLEN (1874-1945), an American author, 
wrote witty, compassionate novels about upper-class life 
in the South, a life she knew well. She was born in 
Richmond, Va., into a wealthy family. Because she was 
a delicate child, she had little schooling. But she read 
widely in her father's large library. She struggled silently 
for intellectual independence. Her family hardly recog- 
nized her struggle, and when she finally revealed herself. 
as the author of an anonymous novel, The Descendant 
(1897), they were as surprised as other people. 

Miss Glasgow never married, but lived the cultivated 
life of the upper-class Southerner of her time. Her novels 
reveal both the conservative social conventions and the 
often unconventional ideas of this way of living. Her 
books deal largely with the life of her own class, but her 
judgments of that life are clear and unrestricted by class 
conventions, 


Like all good novelists of manners, she had too deep 
an understanding of human nature to have much faith 
in social reform, although she sympathized with the 
victims of social injustice, 
She also had a deadly eye 
for hypocrisy. wherever jt 
occurred. Her friend and 
neighbor in R hmond, the 
writer James Branch 
Cabell, called her а 
grande dame of a rare and 
almost extinct type” (see 
CABELL, Jamis BRANCH), 

Miss Glasgow’s finest 
novels include Barren 
Ground (192 Ihe Ro- 
mantic Comedians (1926), 
They Stooped ti Folly(1929), 
and Vein of Iron (1935). In 
This Our Life (1941) won a Pulitzer prize. Awrnur Mrzener 

GLASGOW, UNIVERSITY OF, is the second oldest 
university in Scotland. It has six colleges: arts, law, 
divinity, medicine, science, and engineering. Degrees 
are granted from each college. The average enrollment 
is 5,100, including more than 1,000 women. The uni- 
versity was founded in 1453 by William Turnbull, 
Many students live in their own homes, but others live 
in lodgings and hostels. R. W, Mores 

GLASPELL, SUSAN (1882-1948), an American author, 
won a Pulitzer prize in 1931 for her play, .1/:son’s House 

(1930). Her writings also 


Ellen Glasgow 


Susan Glaspell include the plays Trifles 
Lippincott (1916) and 7e Inheritors 

(1921), and the novels 

Brook Evan 928) and 

Ambrose Holt and Family 


(1931). With her husband, 
George Cook, and others 
she helped organize the 
Provincetown Players, who 
first produced Eugene 
O'Neills plays. She wrote 
a biography of herhusband, 
The Road to the 1 mple(1926). 
She was born in Davenport, 
lowa. Gr FREEDLEY 


The Glasgow Shipyards 
and repair docks line the banks 
of the River Clyde for miles. 
The shipbuilding industry pro- 
duces vessels ranging from 
flat barges to luxury liners. 
The spires of Trinity College, 
part of the University of 
Glasgow, tower high above 
the city, background. 


GLASS. What common material that you see every 
day can be spun finer than a spiderweb or molded into 
a telescope disk as heavy as four elephants? What 
material cin be stronger than steel or more fragile than 
paper? It is glass. No other manufactured substance is 
made of such a common, inexpensive raw material as 
sand. Yet no other substance is useful in so many forms. 
It can be lighter than aluminum or heavier than iron. 
Glass can be clear, or colored in any hue. 

No other material is more important to mankind. 
Science could not function without glass. Take away 
the scientist's chemical glassware, his glass thermome- 
ter, and the glass lenses in his microscopes and tele- 
scopes, and he could not work effectively. Without 
glass, none of the modern forms of transportation and 
communication would work. And what could you use 
as a substitute for glass in an electric-light bulb? Glass 
is more than useful. It is ornamental, too. Ever since 
men learned how to make glass, they have used it as 
an art material. See GLASSWARE; STAINED GLASS. 


Kinds of Glass in Everyday Life 


When we speak of glass, ordinarily we mean a trans- 
parent, shiny substance that breaks rather easily. We 
may think of the glass in our windows and the glass 
used in kitchenware as being the same material. Ac- 
tually they are not. There are many kinds of glass. One 
glass company alone, the Corning Glass Works, has 
developed more than 65,000 kinds of glass. 

Flat Glass is familiar to everyone because of its wide- 
Spread use in windows in buildings, automobiles, ships. 
and trains. Such windows usually are glazed, or filled, 
with sheet glass, so-called window glass. Where excep- 
tionally clear and accurate vision is necessary, as in 
automobile windshields or store display windows, pol- 
ished plate glass is used. Sheet glass is drawn from the 
melting furnace with a fire-polished surface and is given 
no additional treatment. Plate glass is sheet glass that 
has been carefully ground and polished to smooth the 
surface. Because of more and larger windows in modern 


homes, the use of flat glass has doubled in the average 
dwelling in the past thirty years. Flat glass also is used 
in mirrors, partitions, some kinds of furniture, and in 
industry. See Winpow. 

Glass Containers are used for packaging food, bev- 
erages, medicines, chemicals, and cosmetics. Glass jars 
and bottles are made in a wide variety of shapes, sizes, 
and colors. More than 21,000,000,000 glass containers 
are made each year in the United States. In the late 
1950’s, this was about 120 containers apiece for each 
man, woman, and child in the country. Many are for 
common uses such as milk bottles or jars for home 
canning. Others are made from special glass formulas 
to make sure there will be no contamination or deteri- 
oration of blood plasma, serums, and chemicals stored 
in them. See BOTTLE. 

Glass-Ceramics are materials first melted and fabri- 
cated as glass. They are then changed into strong, 
hard, crystalline substances. See PYROCERAM. 

Specialty Glasses include many types of glass in- 
vented since 1900. Until this century almost all the 
glass used was flat glass, glass containers, optical glass, 
and decorative glassware. Below, you will find descrip- 
tions of eighteen important specialty glasses. 

Laminated, or Safety, Glass is a “sandwich” made by 
placing a layer of plastic material between two thin 
layers of flat glass. The outside layer of glass may break 
when hit by a flying object, but the plastic layer is 
elastic and stretches. This holds the broken pieces of 
glass together and keeps them from flying in all direc- 
tions. Laminated glass is used where broken glass might 
cause serious injuries, as in automobile windshields. 
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Bullet-Resisting Glass is multilayer laminated glass. In 
thicknesses of several inches, it will stop heavy-caliber 
bullets even at close range. The glass is heavy enough 
to absorb the energy of the bullet, and the several plastic 
layers hold the shattered fragments together. Such glass 
is used in banks, pressure-cooking vessels, and military 
tanks and aircraft. 

Tempered Glass, unlike laminated glass, is a single 
solid piece which has been given a special heat treat- 
ment. It looks, feels, and weighs the same as ordinary 
glass. But it can be up to five times as strong! Tempered 
glass is used widely for all-glass doors in stores, for the 
side and rear windows of automobiles, and for other 
special purposes. It is hard to break even when hit with 
a hammer. When it does break, the whole piece of glass 
collapses into small, dull-edged, relatively harmless 
fragments, 

Colored Structural Glassis a heavy plate glass, available 
in many colors. It is used in buildings as an exterior 
facing, and for interior walls, partitions, and table tops. 

Opal Glass has small particles in the body of the glass 
which disperse the light passing through it. This makes 
the glass appear milky. Fluorides are among the in- 
gredients necessary to produce opal glass. This glass is 
widely used in lighting fixtures and for tableware. 

Foam Glass, when it is cut, looks like a black honey- 
comb. It is filled with many tiny cells of gas. Each cell 
is surrounded and sealed off from the others by thin 
walls of glass. Foam glass is so light that it floats on 
water, like cork, and often is used as a substitute for 
cork. It is widely used as a heat insulator in buildings, 
on steam pipes, and on chemical equipment. It can be 
cut into various shapes with an ordinary saw. 

Glass Building Blocks are made from two hollow half- 
sections sealed together at a high temperature. Glass 
building blocks are a good insulator against heat or 
cold because of the dead-air Space inside. Laid together 
like bricks in large panels, glass blocks are a common 
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GLASS ANSWERS 
MANY NEEDS... 


Glass Transmits Light, Be. 
cause of this, glass is invaluable 
for such uses as eyeglasses, 
windows, microscopes, tele- 
scopes, and eleciric-light bulbs, 


Co Glass Works 


Glass Resists Electricity. 
Fuse plugs are just one of the 
electrical uses of glass. 


Glass Resists Acid. This 
makes glass useful in labora- 
tories and industry. 


sight in modern factories, office buildings, and apart- 
ment buildings. 1 

Heat-Resistant Glass is high in silica and boric oxide. 
Its low coefficient of expansion enables it to stand great 
temperature changes without cracking. This is impor- 
tant in chemical and cooking ware, and in other indus- 
trial and domestic uses. 

Laboratory Glassware includes beakers, flasks, test 
tubes, and special chemical apparatus. It is made from 
heatresistant glass to withstand severe temperature 
shock, and also because this glass is much morc resistant 
to chemical attack than ordinary glass. d 

Glass for Electrical Uses. Ordinary glass has certain 
properties which make it useful in electrical applica- 
tions: transparency, ability to resist heat, resistance tO 
the flow of electricity, and ability to seal tightly to 


metals without cracking. Because of these properties, 

lass is used each year in over two billion electric- 
light bulbs and hundreds of millions of radio and tele- 
vision tubes. 

Heat-Conducting Glass. Ordinary glass serves as an 
excellent insulator against electricity, rather than a con- 
ductor of it. However, glass can be sprayed with a thin, 
> coating of certain chemicals. This film 
:ough electricity to heat the glass, even 
ss itself does not carry any current. This 
ssible to manufacture electrically heated 
room heaters, and glass windshields for 


almost invis 
will conduct 
though the 
fact makes it 
food warmers. 
airplanes. 
Glass Tubing 
descent lamps 


is used to make fluorescent and incan- 
radio and television tubes, neon signs, 


Glass Is Flexible, It can be 
made into springs which will 
bend countless times without 
breaking. 


Glass Is Durable. Glass 


building blocks stand up against 
the wear cid corrosion of 
weather. 


Glass Is Tough. A tempered 
glass tube is so strong it can be 
used to hammer a nail into a 
block of wood. Yet it looks and 
feels just like ordinary glass. 


GLASS 


glass piping, and chemical apparatus. Tubing is made 
from many different kinds of glass and in many sizes. 

Fiber-Glass manufacture has grown to a multi-million 
dollar industry in the United States, since its develop- 
ment in the 1930’s. Each fiber is a fine but solid 
rod of glass, often less than one-twentieth the width of 
a human hair. These tiny rods can be loosely packed 
together in a wool-like mass for heat insulation, They 
also can be used like wool or cotton fibers to make glass 
yarn, tape, cloth, and mats. Fiber glass has many uses, 
as for electrical insulation, chemical filtration, fire- 
fighters suits, and, combined with plastic, to make 
automobile bodies. It is a popular curtain material 
because it is fireproof and is easily washed. See FIBER 
Grass. 

Ray-Absorbing Glass and Ray- Transmitting Glass are spe- 
cial kinds which can transmit, modify, or block heat, 
light, X rays, and other types of rays. For example, 
ultraviolet glass admits the tanning rays, or ultraviolet 
rays, of the sun, but blocks out part of the heat. Other 
glass transmits heat rays quite freely but passes very 
little visible light. Polarized glass cuts out the glare of 
brilliant light. One-way glass makes it possible to look 
through a window without being seen from the other 
side of the glass. See POLARIZED LIGHT. 

Optical Glass is used for eyeglasses, microscopes, tele- 
scopes, camera lenses, and many less-familiar instru- 
ments used in factories and laboratories. The raw ma- 
terials must be pure, so that the resulting glass is almost 
flawless. The painstaking care required for producing 
optical glass makes it expensive compared with other 
kinds. See GLASSES; Lens; MICROSCOPE; ‘TELESCOPE. 

Invisible Glass is used principally for “coated”? camera 
lenses and eyeglasses. The coating is a special chemical 
film on the glass which decreases the normal Joss of 
light by reflection. This allows more light to pass 
through the glass. See POLAROID CAMERA. 

Photosensitive Glass can be exposed to ultraviolet light 
and to heat so that any pattern or photograph can be 


Corning Glass Works 


Batch Ingredients —sand, 


soda ash, lime, and 

other materials —are Gas Flames melt the batch G 
weighed, mixed, and into glass at about 3000*F. + 

poured into furnace. 


Molten Glass forms a 
white-hot lake 5 feet 
deep and 125 feet long 
inside the furnace. 


3. MACHINE SHAPING 


A stream of glass flows 
from the furnace and is су 
A off in gobs, which are fed 
into shaping machines. 
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1. DRAWING 


Molten glass is drawn, 
or pulled, from the 

furnace to form rods, 
tubes, and flat glass. 


2. BLOWING 
BY HAND 


Skilled workmen shape by 
hand many articles such as 
goblets and vases. 


A Gatherer collects 
a gob of hot glass 


on the blowpipe. re E 
^ 2 z 
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A Blower puffs into the 
blowpipe and blows glass | 
into shape of a goblet. 


MAKING 
PLATE GLASS 


id 
hanes ee Inspectors 
into: a strip. Gloss strip is cnnecled, check glass Workmen cut the glass 


ог heat-treated, in a 


5 400-foot lehr, for defects. 


strip into sheets by hand. 


White-hot glass flows from the 
melting furnace into forming rolls, 
which shape the molten glass into 
о semisolid continuous ribbon, 


Broken gloss is 
crushed ond re- 
turned to furnace 
1o be melted again, 


and SHAPING GLASS 


PRESSING can be done 
in several different 
types of molds. 


Finished article 


4. CASTING 


Empty split mold 


Large glass objects, such as 
the 200-inch lens of the Mt. 
Palomar telescope, are cast 
in molds. But casting is sel- 
dom used in mass production. 


BLOWING also can be 
done in various 
kinds of molds. 


Empty paste mold 


A Servitor shapes a stem 
and base which is added 


to the gl blet. 
glass goble A Gaffer, in charge of the 


entire operation, does the 
final shaping and finishing. 


A Blower reheats the goblet 
to about 1800? F. ina 
“glory hole" to keep the 
glass soft enough to work. 


GRINDING and POLISHING 
About 500 tons of ias 
sand ore fed through 
this hopper to the 
grinders each day. 


The grinding and polishing is done on a continuously moving line 
of heavy metal tables. The line is as long as 7 football fields. 


Polishers 


| PS 7 X 


Grinders Polishers 


ide of the glass is Gloss plates The glass plates again are 
bela iby iut 30 then are set in plaster and the other 
grinding wheels, each 12 turned over. side is ground and polished. 
feet across, and by 60 
smaller polishing wheels. 


Machines with vacuum cups 
carry glass sheets from racks 
and men glue sheets to tables 
with a film of plaster. 


Plate gloss is 
washed in acid 
then packaged 
for shipment, 


Adapted, courtesy Corning Glass Works: 
Pittsburgh Plate Glass Co, 
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reproduced within the body of the glass itself. Since the 
photographic print then becomes an actual part of the 
glass, it will last until the glass is broken. 

Photochemical Glass is a special composition of photo- 
sensitive glass which can be cut by acid. Any design 
can be reproduced on the glass from a photographic 
film. Then when the glass is dipped in acid the extra 
glass is cut away, leaving the design in the glass in 
three dimensions. By this means, lacelike glass patterns 
can be made. 


Recipes for Making Glass 


Glass is made in somewhat the same way that a cook 
makes hard candy. The glassmaker mixes together a 
large amount of sand and small amounts of lime, soda, 
and other materials, to give the glass special qualities, 
The glassmaker heats the mixture, or batch, in a furnace 
until it is a sirupy mass, When the sirup cools, it is glass. 
Between two and three million tons of sand are used 
each year to make glass in the United States. However, 
for some special kinds of glass no sand at all is used. 


Riding the Camel-Back, After annealing, the glass is cut into 
plates, The plates move along a conveyor, or camel-back. Then 
large suction cups lift the plates onto storage racks, 


Plate Glass Begins to Take 
Shape. The white-hot Gloss 
comes from a melting tank at 
the left. The workman Adjusts 
the rollers so that they form 
the glass into a sheet of de. 
sired thickness ond width. Then 
the glass sheet enters с lehr, 
to the right of this picture, 
where the glass is annealed, 


This series, Pittsburgh Plate Glass Co. 


Soda-Lime Glass is the kind of glass used for plate 
and window glass, most containers and clectric-light 
bulbs, and many other industrial and art objects. About 
nine out of every ten tons of glass made are soda-lime 
glass. The “recipe” for making soda-lime glass has been 


almost the same for hundreds of years. Trial and error 
over the centuries no doubt taught men the best pro- 
portions of sand, soda, and lime to usc. The composi- 
tion is about 72 per cent silica, or sand; 15 per cent 
sodium oxide, or soda; 9 per cent calcium oxide, or lime; 


comes from 
huge power 
nited States 
1, Illinois, and 
іе sand and 
much like 
from soda 
nd sodium 
isually ob- 
lime glass 
nsive, easy 


and 4 per cent minor ingredients. The sili: 
sand dug out of sandstone quarries by 
shovels. Most sand for glassmaking in th. 
comes from Pennsylvania, West Virgini: 
Missouri. The sandstone is crushed into 
thoroughly washed. At this stage it loo 
white sugar. Sodium oxide usually con 
ash made from salt, but sodium nitrate 
sulfate also may be used. Calcium oxide 
tained from limestone or dolomite. Sc 
always has been popular because it is inex; 
to melt and to shape, and reasonably stre 

Soda-Lead Glass, commonly called Zec 
by substituting lead oxide for calcium oxide and often 
for part of the silica used in soda-lime glass. Soda-lead 
glass is soft and easy to melt. It is much more expensive 
than soda-lime glass. Soda-lead glass has such valuable 
electrical and optical properties that it is widely used 
for the finest tableware and art objects, and in various 
electrical products, : 

Borosilicate Glass is a heat-shock resistant glass. It 
was first made by Corning Glass Works under the trade 
name Pyrex. Pyrex contains about 80 per cent silica, 
only 4 per cent alkali, 2 per cent alumina, and nearly 
13 per cent boric oxide. Such glass is about three times 
as heat-shock resistant as soda-lime glass, and is excel- 
lent for chemical and electrical uses. This glass makes 
possible such products as baking ware, glass pipe lines, 
and the 200-inch telescope disk at Mount Palomar. 

96 Per Cent Silica Glass can be heated red hot and 
plunged into ice-cold water without cracking! It is pro- 
duced from a special borosilicate composition which is 
first treated chemically to leave a porous skeleton. 
Therefore it is sometimes called porous glass. When this 
skeleton is fired at a high temperature, it shrinks as 
much as 35 per cent, The pores close and the final 
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Plastering the Glass. Be- 
fore being ground and pol- 
ished, the sheets of glass are 
imbedded in plaster on a 
metal-topped conveyor belt. 
This is done so the glass will 
not slip off the conveyor while 
it is being ground and pol- 
ished. Plastering the glass re- 
quires much skill and training, 
because the plates must lie 
perfectly flat on the conveyor. 


transparent, nonporous glass is obtained. This glass is 
used principally for chemical ware. It is made under the 
trade name Mycor by the Corning Glass Works. 

Colored Glass. The early glass made by the Egyptians 
and Romans was always colored, because of accidental 
impurities. Today certain oxides are added deliberately 
to color glass. For example, one part of nickel oxide in 
50,000 produces a tint which may range from yellow to 
purple, depending on the base glass. One part of cobalt 
oxide in 10.000 gives an intense blue. Red glasses are 
made with sold, copper, or selenium oxides. Many 
other beautiful colors can be produced in glass with 
other chemicals. 


How Glass Is Made 


If you can visit a glass plant you will have an unfor- 
gettable experience. No other kind of factory looks 
quite like it. Here are huge bins, or silos, which hold 
the raw materials for glassmaking—the sand, soda ash, 
limestone, borax. These materials all are dry powders 
which look much alike, but are capable of producing 
greatly different results. Here are giant roof ventilators 
and huge stacks to release the terrific heat required to 
melt these dry powders to a white-hot liquid. At the 
hot end of the glass plant are the furnaces, large and 
small, with the molten glass inside, so hot it can blind 
a human eye. Here are the men and machines which 
transform this hot, sirupy liquid into the hard, rigid, 
brittle solid we call glass. Herc is an apparently sense- 
less maze of gas pipes, water pipes, air pipes, and elec- 
trical conduits to feed the furnaces, operate the machines, 
and cool the men. You hear an ear-numbing roar of 
fuel gas burning in the furnaces, a clatter and rumble 
from the machines, and you feel a smothering blanket 
of heat. 

Mixing. The principal raw materials come to the 
glass plant in railroad cars and are stored in large silos. 
After they are carefully weighed and mechanically 
mixed in the proper proportions, the glassmaker adds 
cullet. Cullet is waste glass from a previous melt of the 
same kind of glass. Adding 20 to 40 per cent cullet to 
the new batch not only uses material which would 
Otherwise be wasted, but also actively assists the melt- 


ing. The batch then goes to the melting units in batch 
cars, in hoppers, or on conveyor belts. 

Melting. In carly times the batch was melted in tiny 
clay pots, also called refractory pots, two or three inches 
wide and deep. Wood or straw was used as fuel. Special 
refractory pots still are used, but they are much larger, 
often holding up to 3,000 pounds of glass. The fuel is 
gas or oil. Often there are 6 to 20 pots in a single fur- 
nace. Optical glass, rolled plate glass, and art glass are 
made in refractory pots. 

Larger quantities of glass are made in furnaces which 
are called day tanks, because the process that goes on in 
Whirling Grinding Disks, each about 12 feet across, use sand 


to grind off bumps and imperfections from the glass. Later the 
glass plates are polished by smaller felt-covered disks. 


them takes about 24 hours. The day tank is filled with 
raw materials, the glass is melted, and all the glass is 
used before the furnace is filled again. These day tanks 
hold one to four tons of glass. 

The largest melting furnaces are called continuous 
tanks, These usually hold 50 to 100 tons of molten glass, 
but may hold as much as 1,000 tons. The Operation is 
continuous, The raw materials are fed into the loading 
end as rapidly as molten glass is removed from the work- 
ing end. The loading, melting, and working go on, day 
after day, from the time the fires are first lighted until 
they are extinguished at the end of a period called a 
campaign, Often a campaign lasts as long as four years. 
The length of a campaign almost always is determined 
by the wearing-out of the heat-resistant clay walls of 
the furnace, which are constantly worn and dissolved 
by the hot glass, 


How Glass Is Shaped 


There are four main methods of shaping glass: blow- 
ing, pressing, drawing, and casting, Ў 

Blowing. Offhand glass blowing, or blowing glass with- 
out the use of molds, is an art more than 2,000 years old. 
A hollow iron blowpipe, four or five feet long, is dipped 
in molten glass, some of which sticks to the pear-shaped 
end of the blowpipe. Lifting the pipe to his mouth, the 
workman blows gently into it until the glass bulges out 
to form a bubble, or hollow bulb. This glass bulb the 
workman can squeeze, stretch out, twirl, reheat, and 
cut, much as a cook may work with hot taffy candy. 
From time to time the workman reheats the glass to 
keep it soft. When the still red-hot glass has been given 
its final shape, it is broken from the pipe. 

Glass also can be blown in iron molds, by hand or by 
complicated machinery. 
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This seric ass Works 
Gaffer, above, is a skilled glass blower in charge of a 
group of hand glass workers. The gaffer is tr imming extra 


glass from the top of a still-soft glass vase 


Hot Gob of Glass Is Touched to an Urn, left, and 
the gaffer cuts it off to form a handle. Pinned to the wall 
in the background is a rough sketch of the urn, which the 
workers use to guide them while making it. 


Pressing is accomplished by droppii hot gob of 


glass in a mold, then pressing it with a plunger until it 
spreads and fills the inside of the mold be pressed, 
an article must be of such a shape that t lunger can 
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be withdrawn. Baking dishes, glass blo: 
water tumblers often are pressed. Again 
ing, pressing can be done by hand or ! 
with single or multiple molds. Press-and-1 
use a combination of the two methods t 
ticle. Many containers are made by tl 
Drawing. Sheet and plate glass, tubin 

glass all are made by essentially the 

drawing. The Fourcault, Libl ey-Owens-1 


burgh Plate processes for making window glass differ 
only in detail. In each case a wide sheet of glass is 
drawn directly from the molten glass, cooled, and cut to 


ugh water- 
shed, and 


same way, 


size. Plate glass passes in a wide sheet th: 
cooled rollers, is annealed, ground, and pol 
is then cut, Tubing is made in nearly thi 
except that a hollow tube of glass is drawn lirectly from 
the hot glass. Fiber glass passes through tiny holes in 
the bottom of the furnace and is drawn away at a speed 
of two miles a minute. All these processes run contin- 
uously, day and night. 
Casting. The 200-inch-wide te escope disk for the 
Mount Palomar Observatory in California was made by 
filling a huge mold with hot glass from 750-pound 
ladles. There was no other way to make such a huge 
piece of glass. This casting method is occasionally used 
for glass architectural pieces and art glass. : 
Lamp Working is a method of reshaping glass into 
new forms after it once has cooled, Lamp workers re- 
heat various kinds and sizes of glass tubing and rod. 
They then can bend, twist, pull out, and seal the 
softened glass into a variety of objects. In this way they 


Workman Grinds Rough Places from Glass Articles 
after they hove been shaped by pressing or blowing. 


make miniature animals, vases, sailing ships, glass 
eyes, scientific apparatus, and parts for radio and tele- 
vision tubes, incandescent lamps, and other industrial 
equipment. Many small parts for the electrical, chemi- 
ıl industries are made on high-speed 
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automatic hines by reworking the glass. 
Annealing is a process that removes the stresses and 
strains normally present in glass objects after they have 
cooled. This is done by reheating the glass, then gradu- 
ally cooling it in accordance with a definite time-and- 
temperature schedule. For instance, glass vases made 
by glass blowers are placed on a slowly moving metal 
belt in a lone, narrow, heated oven called a lehr, where 


they are reheated, then gradually cooled. After they 
have been annealed they are ready to be decorated. 
See ANNEALING. : 
| Tempering is a process in which a glass article that 
is already formed is reheated until almost soft. It is 
then chilled suddenly by blasts of cold air or by plung- 
ing it in oil or certain chemicals in a liquid state. This 
makes the glass much stronger than ordinary glass. 

Testing. In almost every glass plant, engineers often 
test samples taken directly from the furnaces, to make 
Sure the glass is of good ‘quality and has the desired 
properties. Samples of the ware also are tested for size, 
proper annealing, and sometimes for chemical durabil- 
ity, heat-shock resistance, and other qualities. 


How Glass Is Decorated 


Several preliminary finishing operations are often 
Necessary before glass articles can be decorated. Ex- 
cess glass must be removed from blown ware. Some- 
times the glass piece is revolved in front of an intensely 
hot gas flame. The sudden expansion of the hot, nar- 
tow band of glass revolving opposite the flame makes 
it break off from the cooler glass next to it. In other 


A Master Engraver uses fast-spinning cutting wheels to copy 
a design onto a handmade crystal bowl. 


cases, the ware may be supported upside down, even 
hotter flames are applied, and the glass melts and sepa- 
rates. The weight of the extra glass makes it drop into a 
cullet bin, from which it is sent back to the furnace to 
be used again. The extra glass also can be cut off by 
scoring the glass piece with a diamond or steel wheel, 
and then snapping off the excess glass with sudden 
pressure. If the cut, or severed, edges of the glass article 
are not smooth enough, they may be polished with 
fine abrasives, or with flames in a fire-polishing ma- 
chine. 

Etching. Hydrofluoric acid and some of its compounds 
are the only chemicals which readily dissolve glass and 
eat it away. Glass articles dipped in, or sprayed by, 
these chemicals are said to be etched. Depending on 
glass composition, concentration of fluorides, and time, 
an etched-glass surface may be rough, frosted, and 
almost opaque, or it may have a translucent, soft, 
satiny-smooth appearance. Electric-light bulbs are 
frosted with this satiny finish. Pitchers, water tumblers, 
and art glass often are etched with intricate designs. 
They are first painted with an acid-resistant chemical, 
or resist, to protect the parts of the glass outside the de- 
sired pattern. Then acid eats away the unpainted sur- 
face of the glass, leaving the pattern. 

Sandblasting gives a translucent surface, usually 
rougher than that obtained by etching. Compressed air 
blows coarse, rough-grained sand against the glass, 
often through a rubber stencil, to form a design. The 
labels on chemical ware are often sandblasted. Light- 
ing ware, ovenware, and plate and window glass often 
are decorated or made translucent by sandblasting. 

Cutting is a process of actually wearing away con- 
siderable quantities of the original glass by holding it 
against spinning sandstone or carborundum wheels. 
The workman follows a design previously marked on 
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the article. The cuts may be quite deep. The original 
luster is restored to the rough, cut surfaces by etching or 
by polishing with very fine abrasives. 

Copper-Wheel Engraving permits the fullest expres- 
sion of the artist’s creations in glass—delicate, detailed, 
flowing designs, faithfully reproduced in three dimen- 
sions. Most of our modern masterpieces in glass are en- 
graved. The process involves the painstaking cutting of 
glass with dozens of abrasive-fed copper wheels, big and 
little, thick and thin. 

Fired Decorations. Colored enamels and lusters can 
be applied to glass by hand painting, by using decalco- 
manias, or by the silk screen printing process. When 
these enamels are heated to the proper temperature, 
they fuse to the glass and thus become part of the ar- 
ticle. Tumblers, jugs, pitchers, lighting ware, novelties, 
and many other glass products are decorated in this 
way. See DECAL; ENAMEL; SILK SCREEN PRINTING, 


History of Glass 


Early Times. Even before man learned the secret of 
glassmaking, nature made glass in two different ways. 
When lightning strikes sand, the heat sometimes fuses 
the sand into long, slender glass tubes called fulgurites, 
which are commonly called petrified lightning. The 
terrific heat of a volcanic eruption also sometimes fuses 
rocks and sands into a glass called obsidian. Early man 
discovered many uses for obsidian. He shaped it into 
knives, arrowheads, jewelry, and money. See OBSIDIAN. 

We do not know exactly when, where, or how man 
first learned to make his own glass. We believe this great 
event occurred in Syria or Egypt, sometime between 
10,000 and 3000 в.с. We do know that from 1500 В.С. 
until at least 300 в.с. Egypt was the center of glass 
manufacture, Sand, soda, and wood fuel were all 
readily available there. Even so, glass manufacture was 
slow, laborious, and costly. Blowing and pressing glass 
were then unknown, furnaces were small, the clay pots 
of poor quality, and the heat hardly sufficient for proper 
melting. Still, as the worker's skill increased, he learned 
how to make colored glass jewelry, cosmetics cases, and 
tiny jugs and jars. Those who could afford them—the 
priests and the ruling classes—considered these glass 
objects as valuable as jewels. Soon the merchants 
learned that wines, honey, and oils could be carried and 
preserved far better in glass than in wood or clay. 

The invention of the blowpipe by some unknown 
artisan about 300 в.с. began to remove glass from the 
luxury list. Glass manufacture flourished in all the 
countries under Roman rule. In fact, the first four cen- 
turies of the Christian Era may justly be called the 
First Golden Age of Glass. The men of these early days 
were masterful glassworkers. They knew how to make a 
relatively clear, transparent glass, They did offhand 
blowing, painting, gilding. They knew how to build up 
layers of glass of different colors and then cut out de- 
signs in high relief. The celebrated Portland vase made 
in Rome about a.p. 70 is an example of this art. It is 
regarded as the most valuable art glass object in the 

world. The British Museum refused an offer of $50,000 
for it. See GLASSWARE (picture). 

The Middle Ages. Little is known about the glass in- 
dustry between the decline of the Roman Empire and 
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— RED-LETTER DATES IN GLASS DEVELOPMENT —.. 


с.3000 в.с. First glass made by man. Place unknown, 

c.1500 в.с. Glass pressed in open molds in Egypt. 

c.300 в.с. Blowpipe for blowing glass invented, perhaps 
by the Phoenicians. 

с.200 в.с. Glass blown into molds in Rome. 

C. A.D.1 First transparent glass sheets made in Rome, 

c.1000 Venetians began to dominate glass manufacture, 

1535 First glass made in the western hemisphere by Span- 
ish craftsmen at Puebla de los Angeles in Mexico, 

1674 Lead glass made in England by George Ravenscroft, 

1688 Plate glass produced by casting by | ouis Lucas in 


France. This led to the wide use of mirrors. 
1790 Good optical glass produced by Pierre-Louis Gui- 
nand in France, by stirring glass in melting pots, 


1879 Glass bulb for Edison's electric light blown by Fred 
Douerlein, Corning Glass Works in New York. 

1897 Continuous lehr for annealing plate vlass installed 
by Marsh Plate Glass Company at Floreffe, Pa, 


This cut three days from the production time re- 
quired for a sheet of plate glass. 
1902 Machine to draw a continuous sheet of glass devel- 


oped by Emile Fourcault of Belgium 
1903 Automatic bottle-making machine invented by 
Michael J. Owens at Toledo, O. 


1903 Laminated glass invented by Edouard Benedictus 
in France, 
1908-1915 Heat-shock resistant borosilicate glass (Pyrex) 


developed by Eugene C. Sullivan and William C. 
"Taylor of the Corning Glass Works. 

1908-1917 Sheet window-glass drawing machine in- 
vented by Irving W. Colburn, and developed by 
Libbey-Owens Sheet Glass Company at Charles- 


ton, W. Va. 
1920 Polarized glass invented by Lewis W. Chubb of 
ое Electric Company, East Pittsburgh, 
a. 
1926 Automatic machine to blow electric-light bulbs 
developed by Corning Glass Works. 
1926 Mass production of safety glass «\eveloped by 


Libbey-Owens Glass Company. 
1926 Machine to draw sheet window glass directly from 
the furnace developed by Pittsburgh Plate Glass Co. 
1930 Insulated window glass (Thermopane invented by 
C. D. Haven in the United States. И 
1931-1938 Fiber glass developed by the Owens Illinois 
Glass Company and Corning Glass Works. 
1934 Largest piece of man-made glass in the world, the 
200-inch, 20-ton telescope disk for Mount Palomar 
Observatory, was cast by Corning Glass Works. 
1939 96 per cent silica glass developed by Harrison 
Hood and Martin Nordberg of Corning Glass Works. 
Invisible coatings on glass, to reduce light reflec- 
tion, developed independently by Katherine B. 
Blodgett of General Electric Laboratories, and 
Hawley Cartwright and Arthur F. Turner of 
Massachusetts Institute of Technology. ч 
Foam glass developed by the Pittsburgh Corning 
‘orp. 
1945 Mass production of optical glass developed by 
Corning Glass Works. 


1939 


1942 


1947 Photosensitive glass developed by S. D. Stookey of 
Corning Glass Works. 
1951 окси glass developed by Corning Glass 
orks. 


1955 Lightweight glass solder developed by Owens-Illi- 
nois Glass Company. The material becomes ready 
for use at relatively low temperatures. It has been 
used experimentally on color-television tubes. 

1955 Lo-Tran glass for sun glasses developed. Glass 

lenses made from Lo-Tran glass let in only 12.9 

per cent of the outside light. Р 

Pyroceram developed by S. D. Stookey of Corning 

Glass Works. Scientists first used it in the nos 

cones of guided missiles. 


1957 


the 1000's. During the Crusades, glass manufacture 
began again in Venice. By 1291 an elaborate guild sys- 
tem of glassworkers had been set up. Equipment was 
transferred to the island of Murano near Venice, and 
the whole industry was placed under control of the 
fearsome Council of Ten. Thus began not only the 
Second Golden Age of Glass, but also a period whose 
history reads like a fairy story. The penalty for betraying 
the secrets of glassmaking was death. Armed guards 
patrolled the streets of Murano night and day. Hired 
assassins killed French and English agents who tried to 
bribe the workers to learn the secret of glassmaking. 
For the loya! workers, life was prosperous and reward- 
ing. They responded by blowing some of the most deli- 
cate and graceful glass the world has ever seen. They 
perfected Cristallo glass, the first nearly colorless, trans- 


parent glass, which could be blown to extreme thinness 
in almost any shape. From Cristallo they made intricate 
lacework patterns in goblets, jars, bowls, cups, and 


vases of great beauty. In the 1100's and 1200’s, the art 
of making stained-glass windows reached its height 
throughout Europe. See STAINED Grass. 

Early American Glass. The first factory in what is 
now the United States was a glass plant built at James- 
town, Virginia, in 1608. Within a year this venture 
failed, The Jamestown colonists tried glassmaking 
again in 1620, but the Indian massacre of 1622 ended 
this attempt. The actual start of the industry in this 
country came in 1739 when Caspar Wistar built a glass 
plant in Salem County, New Jersey, which operated 
until 1781. A few glass plants, also called glass houses, 
had started and failed in the period between James- 
town and Wistar, but most colonists during this time 
lived and died without seeing many pieces of glass. 

Wistar is one of the great names of early American 
glass (see GrasswARE). The second great American 
glassmaker was Henry William Stiegel, unofficially 
known as Baron Stiegel. In just nine years of glass- 
making at Manheim, Pa., Stiegel made the finest art 
glass this country had seen. See STIEGEL, Henry W. 

The third famous early American glass name is Sand- 
wich, from the Boston and Sandwich Glass Co., founded 
by Deming Jarves in 1825. It was originally believed to 
be the first company in America to produce pressed 
glass. But this honoris now given to the Bakewell, Page, 
and Bakewell Company of Pittsburgh, which began to 
make pressed glass earlier in 1825. Both these and many 
other companies soon made large quantities of inexpen- 
sive glass, both pressed and blown. Every effort was 
made to produce a “poor man’s cut glass." In lacy Sand- 
wich, for example, thick, heavily textured areas were 
placed in direct contrast to thinner, polished areas, to 
give an inexpensive lacelike effect. 

In the early 1800's the greatest demand was for win- 
dow glass. At that time window glass was called crown 
&lass. It was made by blowing a bubble of glass, then 
spinning it until it was flat. This left a sheet of glass 
With a bump, or crown, in the center. 

By 1850 plate glass was becoming popular. Bottles 
and flasks were first used principally for whisky, but the 
patent-medicine industry soon required large numbers 
of bottles, The screw-top Mason jar for home canning 
appeared in 1858. By 1880 commercial food packers 
began to use glass containers. Glass tableware was used 
in steadily increasing quantities. The discovery of pe- 


GLASS 


troleum and the appearance of the kerosene lamp just 
before the Civil War led to a demand for millions of 
glass lamp chimneys. All these developments combined 
to expand the market for glass. 

But even in the year 1890, a Roman glass blower 
would have felt quite at home among the operations in 
most American factories. The glass composition was 
almost unchanged from earliest days; the blowpipe, 
tongs, molds, and other tools were very similar; and the 
methods of pressing and blowing were still the same. 
Each company had certain so-called secrets which were 
carefully guarded and often handed down from genera- 
tion to generation. Most of these processes were not 
secrets at all or, if they were, were not worth guarding. 

Modern Glassmaking. After 1890, the development, 
manufacture, and use of glass increased so rapidly as 
to be almost revolutionary. The science and engineering 
of glass as a material are now so much better under- 
stood that glass can be hand tailored to meet an exact 
need. Any one of thousands of compositions may be 
used. Machinery has been developed for precise, con- 
tinuous manufacture of sheet glass, tubing, containers, 
bulbs, and a host of other products. New methods of 
cutting, welding, sealing, and tempering, as well as 
better glass at lower cost, have led to the use of glass 
in completely new fields, These include pipe lines, 
cooking ware, building blocks, and heat insulation. 

Ordinary glass turns brown when it is exposed to 
atomic radiation, so glass companies developed a spe- 
cial nonbrowning glass to be used in observation win- 
dows in atomic-energy plants. More than ten tons of 
this glass are used in windows in one atomic-energy 
plant. Automobile manufacturers in 1953 began build- 
ing cars with fiber-glass-plastic bodies. ‘These materials 
are now used in architectural panels, which are used to 
sheath the walls of buildings. They are also used to 
make the hulls of boats and such products as missile 
radomes (housings for radar antennas). 


The Glass Industry Today 


Most of the flat glass, glass containers, tubing, and 
pressed and blown glassware in the United States is 
made by about 425 large companies. However, there 
are more than a thousand smaller companies that cut, 
decorate, and shape the products made by the larger 
glass manufacturers. The United States glass industry 
produces more than two billion dollars worth of glass 
products a year and has over 125,000 employees. The 
leading glass states include California, Illinois, In- 
diana, New Jersey, New York, Ohio, Pennsylvania, 
and West Virginia. The leading Canadian glass-pro- 
ducing provinces include Ontario and Quebec. 

Before 1890 most of the glass was made by hand by 
many small manufacturers. The development of large 
furnaces and automatic machines in the 1900's made it 

ssible for one large manufacturer to turn out more 
glass than had been made previously by many small 
companies. As a result, the number of glass-manufactur- 
ing companies became smaller, but the amount of glass 
produced became larger. 

Changes in the ‘fuel used by the glass industry have 
made changes in the industry’s location. In the early 
days when wood was used as fuel, glassworks were 
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located near forests. By 1880 coal had become the 
most widely used fuel for glassmaking, and the glass in- 
dustry was located near large coal deposits. However, 
after 1880 natural gas became accepted as the perfect 
fuel for melting glass. Then the glass industry gradu- 
ally moved westward into the natural-gas fields of 
western Pennsylyania, Ohio, and Indiana. Since World 
War II many new glass-manufacturing plants have 
opened near natural-gas supplies in the Southwest and 
on the West Coast. 

All the major glass companies spend millions of dol- 
lars each year on research to find new ways to make 
better glass, and to find new uses for glass. The revolu- 


GLASS TERMS 


Bait is the tool dipped into molten glass to start any 
drawing operation. 

Blister is a large gas bubble which is an imperfection 
in the glass, 

Blow-over is a thin-walled bubble formed above a 
hand-blown mold to make it easier to crack off, 

Checks are cracks, imperfections in the glass, 

Cord is an imperfection which appears as long strings 
of different composition from the main body of the glass. 

Doghouse is the place where the batch is fed into a 
furnace, 

Feeder is a mechanical device for producing and de- 
livering gobs to a glass-forming unit. 

Fire-over is to allow a melting unit to idle at operating 
temperature, 

Gaffer is the man in charge of a shop of offhand glass 
blowers. 

Gather is a gob, or blob, of glass collected on the end 
of a blowpipe. 

Glory Hole is an opening in a small furnace used to 
reheat glass in handworking. 

Marver is a flat plate, usually metal, on which a gather 
of glass is rolled, shaped, and cooled. 

Moil is the glass remaining on a punty, or blowpipe, 
after a gob has been cut off for pressing, or after a piece 
of ware has been blown and cracked off, 

Pontil, or Punty, is a solid iron rod, about the size ofa 
blowpipe, used to carry and manipulate small amounts 
of glass. 

Stone is any nonglassy material imbedded in the glass. 
It is an imperfection, 

Teaser is a worker who regulates the fires and the 
loading of the batch into a furnace. 
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FIBER GLASS FROM MARBLES 
IN MAKING FIBER GLASS, A 
FIBER 90 MILES LONG CAN 
BE DRAWN FROM ONE MARBLE 
LESS THAN ONE. INCHWIDE.. 


1000 LIGHT BULBS A MINUTE | 
AN AUTOMATIC GLASS-BLOWING MACHINE, CALLED 

A RIBBON MACHINE, CAN BLOW 1,000 LIGHT - 
BULBS IN ONE MINUTE FROM ARISBON OF 
RED-HOT GLASS. 


A PLATE OF TEMPERED GLA 
ONE-HALF INCH THICK WILL 
NOT CRACK EVEN WHEN HI 
BY A BASEBALL THROWN BY 
A BIG LEAGUE. PITCHER, 


GLASS JARS 9 
AMERICANS EAT MORE 
THAN TWICE AS MUCH 
FOOD FROM GLASS JARS 
AS ALL THE REST OF THE 
PEOPLE IN THE WORLD EAT. 


ROPES OF GLASS 


a 

= es 

F SS 

di WHEN WORLD WAR I CUT 
YW  orraLLiED SUPPLIES OF. 
E HEMP, GLASS MANUFACTU E 
MADE NON ROTTING FIBER-GLAS> 
ROPES.THESE GLASS ROPES H 1 
THREE TIMESTHE STRAIN THA 

WOULD BREAK A HEMP ROPE, 


Unfinished Glass Plates 
must be carefully stored until 
they can be ground and pol- 
ished. The storage racks, which 
look like large upside down 
V's, are specially padded to 
protect ће glass from damage. 


tionary developments in glass since 1900 have come 
largely from the laboratories of the glass-manufacturing 
companies 

Most of the countries of the world have glass indus- 
tries. However, no country except the United States has 


developed to such a large degree the automatic ma- 
chines for elassmaking which allow Americans to use 
inexpensive glass containers a single time, then throw 
them away. For many years Germany was the major 
world source for optical glass, for chemical glassware, 
and for Christmas-tree ornaments. However, during the 
two world wars the glass industry in the United States 
learned how to make optical glass on a commercial 
scale, be making chemical glassware in large 
amounts, and began using machines to blow Christmas- 
tree ornarnents, Beautiful art glassware is made in many 
countries, particularly in Sweden and France. 


Leading Glass Companies 


Pittsburgh Plate Glass Company ranks as the largest 
glass company in the United States. The company also 
makes paints and chemicals. Company headquarters 
are in Pittsburgh, Pennsylvania. Owens-Illinois Glass 
Company is the second largest American glass com- 
pany. Both Pittsburgh Plate Glass and Owens-Illinois 
are among the 100 largest manufacturers in the United 
States (scc MANUFACTURING [table, 100 Leading Manu- 
facturers|), Other glass companies, in order of rank, are 
Libby-Owens-Ford Glass Company, Corning Glass 
Works, and Anchor Hocking Glass. с. J. Prts 


Related Articles in WonrD Book include: 
Annealing Fiber Glass Pyroceram 


Antique Field Glass Sand 

Bottle Flower (Artificial 5 ained Glass 
Cameo Flowers) Stiegel, Henry W. 
Corning Glasses Telescope 
Ductility Glassware Tempering 
Enamel Microscope Window 

Etching Mirror Wire Glass 


Pittsburgh Plate Glass Co. 


Outline 


Kinds of Glass in Everyday Life 
A. Flat Glass 
B. Glass Containers 
Il. Recipes for Making Glass 
A. Soda-Lime Glass D. 96 Per Cent Silica 
B. Soda-Lead Glass ` Glass 
C. Borosilicate Glass E. Colored Glass 
Ill. How Glass Is Made 
A. Mixing B. 
IV. How Glass Is Shaped 
A. Blowing 


C. Glass-Cerami 
D. Specialty Glas 


Melting 


E. Lamp Working 
B. Pressing F. Annealing 
C. Drawing G. Tempering 
D. Casting H. Testing 

V. How Glass Is Decorated 


A. Etching D. Copper-Wheel 
B. Sandblasting Engraving 
С. Cutting E. Fired Decorations 


VI. History of Glass 
Vil. The Glass Industry Today 
УШ. Leading Glass Companies 
Questions 
etched? 
How is glass colored? 
What kinds of glass are described in this article? 
How did the development of large furnaces and auto- 
matic machines affect the glass industry? 
What is lamp working? 
What is the difference between annealing and temper- 
ing glas 
In what different ways can glass be decorated? 
Who made the first good optical glass? 
What is ray-absorbing glass? Invisible gl: 
What ingredients make up soda-lime gl 
How is glass blown? 
What is sandblasting? 
What is fiber glass? How is it used? How was glass 
first made? 
GLASS, CARTER. See VIRGINIA (Famous Virginians). 
GLASS, WATER. Sce WATER GLASS. 
GLASS-CERAMICS. Scc PYROGERAM. 
GLASS FLOWERS. Scc Frowrn (Artificial Flowers). 
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GLASS SNAKE 


GLASS SNAKE is a lizard found in the southeastern 
and central parts of the United States. Glass snakes are 
about two feet long, with tails twice as long as their 
bodies. When pursued the snake parts with some or all 
of its tail. The tail continues to wriggle and attracts the 
enemy, allowing the lizard to escape. A glass snake can 
live after it has broken into two parts, but the two parts 
will not join together again. A new tail grows but it is 
never as long as the original. The tail that is broken off 
dies, 

Scientific Classification. Glass snakes belong to the 
family Anguidae. They are genus Ophisaurus, species 
ventralis. CLIFFORD Н. POPE 


See also LIZARD. 
The Glass Snake, in spite of its appearance, is not a snake but 


a lizard without legs. Like many other kinds of lizards, it can shed 
its tail and grow a new one in its place. 


L. W. Brownell 


GLASS WOOL. See Ferr Grass (How Fiber Glass 
Is Made). 

GLASSBORO STATE COLLEGE is a coeducational 
state school in Glassboro, N.J. It offers courses leading 
to bachelor’s and master’s in education degrees, and 
was founded in 1923. For enrollment, see UNIVERSITIES 
AND COLLEGES (table), 

GLASSES are instruments which aid people whose 
eyesight is imperfect. Glasses are composed of two lenses 
mounted in a frame so that one lens is in front of each 
eye. The lenses help focus light rays so that they will 
fall properly on the retina and form a clear image. 

Lenses in glasses are made of fine optical glass. They 
are ground, or shaped, to suit the defect of each in- 
dividual eye. The kind of glasses a person needs is 
determined from a professional eye examination by an 
ophthalmologist or an optometrist. 

Use of Glasses. Some eyes cannot correctly focus 
rays which come from distant objects. This inability is 
called nearsightedness, The eye focuses the image so that 
it falls short of the retina. The image on the retina is 
blurred, like the image a movie camera throws on a 

screen when it is out of focus, In cases of nearsighted- 
ness, a concave lens is used which diverges, or spreads out, 
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h & Lomb 
The Chinese Are Said to Have Invented Glasses long 
before they came into use in Europe. According to legend, they 
were used as early as 500 B.C. Marco Polo reported that he 
saw many Chinese wearing glasses in China about A.D, 1275, 


the light rays, so they do not form an image until they 
reach the retina. 
Some people can see distant objects but cannot focus 


well on close objects. This is called farsightedness. The 
eyeball is short and the focus of the light ravs falls be- 
hind the retina. In these cases a convex glass is used 
which slants the light rays together, or converges them. 

Some people may have imperfections in (he curvature 
of the cornea. The surface of the eye may present a cer- 
tain curvature in one direction and a di!icrent one in 
another. The rays which pass through the суе will not 
focus properly. This is called astigmatism. lı can be cor- 
rected by a toric lens, which compensates lo such varia- 
tions in curvature. 

Divided spectacles, or bifocals, provide both near and far 
vision. Each glass has two parts of differen: focal power. 
The lower section is smaller, and is used in close work. 
The upper section is used for distant vision. Trifocals 
include a third section, for medium distances. A glass 
worn in a single eye is called a monocle. 

Lenses made to fit directly over the eyeballs, beneath 
the eyelids, are called contact lenses. They arc practically 
invisible, but some people can wear them only for 
limited periods or they cause discomfort. 

When glasses are well fitted, they can correct most 
defects of vision. But if they are not exactly measured 
to overcome the deficiency of each individual eye, they 
can be harmful and injure vision. They should always 
be fitted by a skilled person, and should be changed 
whenever the eyes change their power of focusing. 

History. Records of spectacles go far back into ancient 
times, although doctors doubt that these early glasses 
were very helpful. Roger Bacon included information 
about spectacles in his book Opus Majus, published in 
A.D. 1268. Very little improvement was made until the 
1700's, when the grinding of lenses was first based on the 
principles of light refraction, or the way light rays arè 
bent when they travel through glass. 


Bausch & Lomb 
Crude Glasses Were Sold by Peddlers on the streets of 
European cities during the late Middle Ages. Such glasses were 
often worn for ornament, and sometimes fitted so badly that they 
did more harm than good to the person who wore them. 


Colored glass is often used to protect the eyes from sun 


Harry 5. GRADLE 


to cut off bright light. 


Related Articles in Мовір Book include: 


Astigmatism Lens, Contact Optometry 

Eye Nearsightedness Polarized Light 

Glass (Specialty Ophthalmoscope Prescription 
Glasses [Optical]) Optics Refraction 


Lens 


GLASSWARE. In the Toledo (Ohio) Museum of Art 
you can sce two tiny, decorated glass bottles. One little 
bottle once contained rouge, the other, a powder for 
darkening thc eyelids. This was the vanity case, or com- 
pact, carried by a Roman woman two thousand years 
ago. Of cour she had no electricity, telephone, 
radio, or television, no automobile, no controlled heat- 
ing. But if she was a woman of wealth, no doubt she 
possessed not only her glass compact, but also some of 
the beautiful glass beakers and goblets, dishes and 
plates, flasks and ointment jars that were being made 
at that time. For beautiful glass has been made for 
thousands of years by people all over the world. And, 
because glass is such a stubborn, willful material, the 
hand-blown art glass of today is made with the same 
type of blowpipe, wood-forming blocks, and shears that 
the early Romans used. In some museum, two thousand 
years from now, today's art glass also will be preserved, 
because glass is almost unchanged and unchanging. 


Early Glassware 


Thousands of collectors seek old glassware, both be- 
cause it is beautiful and because it is scarce. Glass made 
by the Egyptians, Romans, Venetians, and other early 
glassmakers is described in the article Grass (History of 


Bausch & Lomb 


Bifocal Glasses Were Invented by Benjamin Franklin, 
to save the trouble of changing his glasses when looking from near 
objects to distant ones. Each bifocal lens contains parts of two 
lenses with different focusing powers. 


Glass). Below are descriptions of some of the kinds of 
glassware valued by collectors. 

Amberina Glass is colored by adding gold to the 
glass. It ranges in color from pale amber-yellow to rich 
ruby-red. It was patented in 1883 by Joseph Lock of 
Massachusetts. 

Amelung Glass includes bowls, bottles, and jugs 
made by John Frederick Amelung at his New Bremen 
Glass Manufactory in Frederick County, Maryland, 
from 1784 to 1795. The glassware was engraved with 
mottoes, monograms, crests, flower wreaths, and vines. 

Baccarat Glass. The glass works at Baccarat, France, 
specialized about 1850 in making red-glass paper 
weights filled with chemical snow and liquid. Many 
were used as toys. 

Bohemian Glass. Beginning in the 1500's the Ger- 
mans in the region of Bohemia and Silesia made large 
amounts of highly decorative glassware, often ornamented 
with castles, men, and animals. Casper Lehmann is 
credited with starting glass engraving in Bohemia in 1609. 

Burmese, Peach Blow, or Peach Bloom Glass was 
made from 1860 to 1885 by the Mount Washington 
Glass Company of New Bedford, Mass. The surface 
often was given a dull satin finish by treating it with 
acid. The glassware was lined with white and plated 
with shaded colors of pink and blue glass. 

Cristallo Glass was the typical clear, thin glass of the 
Venetians from the 1000's through the 1500's. Its beauty 
depended on the skill of the blower in shaping it. The 
glass has a slight grayness. 

Crystal Glass is any clear and colorless glassware. The 
first crystal was made in England by George Ravens- 
croft in 1674. Lead glass and flint glass are kinds of 
crystal. Rock crystal, sometimes confused with crystal, is 
a colorless, clear form of quartz found in nature. 

Firing Glasses were wineglasses made in England 
from 1740 to 1770. They received their name from their 
heavy bases, which were used to rap on the table in re- 
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Historic and Modern 


GLASSWARE 


Athenian Cup, 
about 475 B.C. 


The Portland Vase, made in Rome about 
A.D. 70, is owned by the British Museum, 


Egyptian Amphora, 
about 1400 B.C. 


Syrian Cup, with 
decorations of 

enamel and gold, 
about A.D, 1325 


Syrian Bud Vase, about A.D. 200 


Venetian Dragon Stom 
Goblet, about A.D. 1500 


Dutch Roemer, 
or goblet, 
about 1650 


5t. Mauritius Glass, 
dated 1594, 
Germany, possibly 
Bohemia 


Ravenscroft Goblet, 
England, 
about 1674 


Beilby Goblet, 
England, 1700's 


teuben Merry-Go-Round Bowl, 
United States, middle 1900's 


Steuben Decorative Fish, designed by Sid- 
ney Waugh, United States, middle 1900's 


Stiegel Glass, 
Pennsylvania, 


late 1700's 


Wistarberg Sugar Bowl, 
New Jersey, late 1700's 


Gallé Vase, 
France, 


late 1800's 


Corning Glass Works; Steuben Glass; U & U; Art 


Institute of Chicago; Metropolitan Museum of Art 


Lalique Vase, 
France, 


early 1900's 


Swedish Bowl, fireworks 
design, middle 1900's 


GLASS 


sponse to a toast, They made a sound like guns firing. 

Gimmal Flask is a bottle with two or more heads, 
and separate compartments that can be used for differ- 
ent liquids. 

Historical Glass is glass pressed with patterns to com- 
memorate a famous person or a famous event. 

Hobnail Glass, made during the 1880's, has patterns 
of raised bumps on the outside of the glassware. 

Kew-Blas Glass is an iridescent glass made in the 
1890's by W. S. Blake at the Union Glass Works of 
Somerville, Mass. s 

Lace Glass, or Latticino, is a Venetian glass made in 
the 1600s with fine lacelike patterns of white glass con- 
tained in the body of clear glass. 

Lacy Glass was made by several companies in the 
United States in the early 1800's. The glassware was 
pressed with designs of a lacy appearance. 

Mercury Glass, or Silvered Glass, was made in the 
United States during the 1800. The glass was given 
a silvery appearance by pouring mercury between the 
thin inside and outside walls of a piece of glassware. 
The opening then was sealed to make the piece air- 
tight. 

Milk Glass, or Opal Glass, is an opaque, white glass 
widely used for tableware. One of the rarest types of 
milk glass is that which has a pattern of wheat sheaves 
pressed on the surface. 

Millefiori Glass, which means glass of a thousand 
flowers, was first made in Venice in the early 1600's and 
still is produced. Tiny, colored glass rods are arranged in 
bundles, then fused together with heat. When the piece 
of glass is cut across, it has a design like that of many 
small flowers. This type of glassware often was used for 
paperweights. 

Nailsea Glass was made in the 1700's and 1800's at 
Nailsea, England, The best-known type of Nailsea 
glassware was the witch ball. These hollow glass balls 
were lined with bright colors, They were hung in the 
windows by superstitious Englishmen to ward off 
witches, 

Overlay Glass, made in the United States during the 
1800's, has separate layers of contrasting colors. 

Pairpoint Glass was made in New Bedford, Mass., 
during the late 18007, It is particularly noted for a line 
of paperweights of blown glass, containing patterns of 
air bubbles which resemble teardrops. 

Pattern Glass is glassware which has been pressed 
with decorative patterns. 

Pomona Glass was patented in 1885 by Joseph 
Locke of Massachusetts. It is a tinted, clear glass which 
was blown into a mold. Then its surface was decorated 
with etching. A band of pale amber glass was applied 
to the unetched part. 

Sandwich Glass was made by the Boston and Sand- 
wich Glass Company, Sandwich, Mass., from 1825 to 
1888. The company produced many kinds of glassware, 
but is best known for its pressed glass. Some persons mis- 
takenly believe that all pressed glassware of the 1800s 
was Sandwich glass, but in reality many companies 
made pressed glass in large quantities, 

Satin Glass, or Mother-of-Pearl Glass, was made by 
many companies in the late 1800's. Its surface has a 
satiny appearance. This appearance is caused by the 
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glass being treated with the fumes of hydrofluoric acid, 

Stiegel Glass was made by William Henry Stiege| 
from 1764 to 1773 at Manheim, Pa. He made good 
colorless glass and a wide variety of specially melted 
colors. He applied patterns to the glass by molding, 
enameling, and engraving. 

Thread Glass has threads of different colored glass 
in the surface. These are usually on the necks of bottles, 
vases, and pitchers, and on the rims of plates, 

Tiffany Favrile Glass was made by Louis Comfort 
Tiffany in New York City from 1893 to 1933. It is an 
iridescent glass with rich colors from deep blue to purple 
and from green to yellow-gold. The decorative pieces, 
in addition, were decorated by carving through one 
layer of glass down to that of another color. The surface 
of the glass has a silky appearance. 

Waterford Glass was made in Waterford, Ireland, 
from 1729 to 1851. This glassware has a slightly bluish- 
gray or smoky color. Thousands of tons of this glassware 
were shipped to the United States. 

Wistarberg Glass, or South Jersey Glass. In 1739 
Caspar Wistar built a glassworks in Salem County, 
New Jersey, which became the center of production for 
many small glass factories up to the middle of the 1800's, 
South Jersey glass is green or amber, of the type used in 
common bottles. The glassware is decorated with bands, 
swirls, and strings of applied blue or white glass. 


Present-Day Art Glass 


Many of the glass products of the 1800" could hardly 
be called artistic, even though many are collectors 
items. The trends toward extremely elaborate designs, 
the use of machinery, and high production seemed to 
stifle the creative urge. 

In the past fifty years, glass has regained all its 
ancient distinction as a medium for creative expression. 
The revival began in France during the later 1800's. 
Emile Gallé, René Lalique, the brothers Daum, Mau- 
rice Marinot, and others began to make unusual, some- 
times bizarre, glass, but glass which showed thought and 
imagination. Today’s glassmakers have returned to 
methods which emphasize perfection of class quality, 
classic beauty of shape, and sometimes the marvelous 
detail of copper wheel engraving. 

In France, Daum and Baccarat, and in Sweden, 
Kosta and Orrefors are especially noted. In the United 
States, such companies as Steuben, Libbey, Fostoria, 
Fenton, Cambridge, Blenko, Imperial, Heisey, and 
Tiffin produce art glass. 

Today, the most famous American art glass is made 
by the Steuben Glass Works. This company was found- 
ed in 1903 at Corning, N.Y., by Frederick Carder. He 
was an Englishman who had learned the art of glassmak- 
ing in his native country. Later, Corning Glass Works ac 
quired the company and it is now known as Steuben 
Glass, Inc. The only glass used is a heavy lead crystal, 
transparent, almost free of imperfection, and possessing 
a beautiful sparkle. Most Steuben pieces are entirely 
handmade, are basically simple in shape, and are either 
completely unadorned or copper-wheel engraved. Many 
Steuben glassware pieces have been engraved with Bc. 
signs by such artists as Sidney B. Waugh and Marie 
Laurencin. 

The President of the United States often has used 
pieces of fine glassware as gifts to the rulers of other 


countries. See accompanying illustration of the Merry- 
Go-Round Bowl which President ‘Truman presented to 
Princess Elizabeth (Elizabeth II) of Great Britain as a 
wedding gift. C. J, Риилльв 

See also COLONIAL LIFE IN AMERICA (Glassware); 
Grass; STAINED GLASS. 

GLASSWORT is an annual wild plant that belongs 
to the goosefoot family. It grows 4 to 20 inches high and 
has jointed, Ileshy green stems that appear naked. The 
leaves are sinall and look like scales. ‘The tiny flowers 
grow at the joints in groups of three. The jointed glass- 
wort grows along the Pacific and Atlantic coasts. 

Scientific Classification. The glasswort belongs to the 
family Chenopodiaceae. The jointed glasswort is genus Sali- 
cornia, species europaea, PAUL С. STANDLEY 

GLASTONBURY, GLASS tun BER ih (pop. 5,000), is 
an English town, famous in history and legend. It lies 
east of the Cornwall peninsula on the Plain of Somerset. 
According to tradition, Joseph of Arimathea founded 
the first Christian church in England at Glastonbury. 
The ruins of an abbey, founded at Glastonbury in the 
A.D. 900's, are of great interest to historians. For loca- 
tion, see GREAT BRITAIN (color map). See also ARTHUR, 
Kino; JOSEPH OF ARIMATHEA, 

GLAUBER’S, GLOW burz, SALT is a chemical com- 
pound of sodium sulfate and water. The large, trans- 
parent crystals lose their water and become a white 
powder when exposed to air. Many mineral waters, sea 
water, and the mineral thenardite contain Glauber's 
salt. It also forms part of a laxative called Hunyadi Janos. 
Glauber’s salt has been used as a laxative since the 
1600's. It was named for the German chemist Johann 
Rudolf Glauber, who first prepared it for use in medi- 
cine. See also SALTS. AUSTIN EDWARD SMITH 

GLAUCOMA, glaw KOH muh, is a disease of the eye 
that frequently occurs in older people. The eyeball 
becomes tense and hard. An increased pressure occurs 
inside the eveball. Glaucoma causes disturbances in the 
flow of blood in the veins of the eye. The tension within 
the eyeball may destroy the delicate structures, and 
press the optic nerve backward. One kind of glaucoma 
may cause creat pain in the eye, headache, and gradual 
loss of vision, while another variety is painless. The 
cause of glaucoma is not known. It often accompanies 
hardenine of the arteries and high blood pressure, and 
may be hereditary. Glaucoma should be treated as soon 
as possible by a competent medical eye specialist. 
Doctors use such drugs as pilocarpine and eserine to 
treat carly stages of glaucoma. Advanced cases require 
surgical operations. HALLARD BEARD 

GLAUCONITE, GLAW koh night, is a green mineral 
that looks like tiny flakes of mica. Deposits occur in 
New Jersey, Colorado, and Wisconsin. Chemically, it is 
à silicate of potassium and iron. But various other 
minerals and even volcanic glass form glauconite. At 
the present time, sea water is slowly forming glauconite. 
Therefore, scientists believe that the mineral deposits 
they find were made by oceans a long time ago. Nearly 
pure glauconite, called greensand, is used as a water 
softener. RICHARD M. PEARL 

GLAUCUS. See SCYLLA. 

GLAUKE. Sce MEDEA. 

GLAZE. Scc POTTERY; ENAMEL; PORCELAIN. 

GLEANING, GLEEN ing, was the gathering of grain 
left by reapers in the fields. The laws of ancient Israel 


GLENDOWER, OWEN 


provided that some grain be left for the poor and the 
stranger (Lev. 19:10; 23:22). 


. Armstrong Roberts 


Glee-Club Singing has been a favorite pastime for hundreds 
of years. Group singing helps youngsters develop their voices. 


GLEE CLUB is a choral society organized for the 
purpose of singing ballads, part songs, and gles (un- 
accompanied songs for three or more solo voices), Glee 
clubs have become most popular among men in colleges 
and universities. They had little competition in college 
musical life until about 1920, Today, mixed-voice 
choirs have largely taken their place, although the 
has been a revival of glee clubs in many universities, 
including California, Dartmouth, Harvard, Illinois, 
Michigan, Stanford, and Yale, These groups sing music 
of fine quality, and often make alumni-sponsored tours 
with symphony orchestras, ‘They illustrate the wide- 
spread opportunities for musical participation that glee 
clubs provide for students in public schools, colleges, 
and universities. RAYMOND KENDALL 

GLENDALE, Calif. (pop. 119,442; alt. 430 ft.), is an 
industrial center in the San Fernando Valley, about 15 
miles northeast of Los Angeles. For location, see CALI- 
rorntA (color map). Its factories make roofing, cement, 
automobile and airplane parts, refrigerators, and pot- 
tery. 

The site of Glendale was part of a land grant of 
30,000 acres given by the king of Spain to the Verdugo 
family in 1784, They operated the grant for many years 
as a huge ranch. The Cahuenga Capitulation Treaty, 
which ended California's part in the Mexican War, was 
signed at the ranch on Jan. 13, 1847. Only 13 American 
families lived on the site of Glendale when the Southern 
Pacific Railroad reached it in 1883. Glendale was in- 
corporated as a city in 1906. It has a council-manager 
GronGr SHAFTEL 


government. 
GLENDOWER, OWEN. Sce Wars (Struggle Against 


the English). 
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GLENN, JOHN HERSCHEL, JR. (1921- — ), was 


the first American to orbit the earth in space. He be. 
came a national hero on Feb. 20, 1962 en he circled 
the earth three times in less than five hours. Millions 
of persons watched on television as a gi Atlas rocket 
carried the space vehicle Friendship 7 int sky. People 
throughout the world heard Glenn’ atic words 
from over 100 miles above the earth that view is 
tremendous!” 

Glenn became one of America’s m ular heroes 
since Charles A. Lindbergh made th« solo flight 
across the Atlantic Ocean in 1927. T} onaut kept 
his modesty, self-confidence, and qui e of humor 
throughout his dangerous flight. Aft wds, when 
referring to his feat, Glenn almost a said “we” 
instead of "I". He never forgot that i taken thou- 
sands of persons to get him safely into and back 
again. 

Ihe success of Glenn's flight helpe come fears 
that the United States lagged far Ье} ssia in the 
race for space. During the previous у‹ » Russians 
made the first orbital flights arounc arth. But 
the Russian achievements remained « | in secrecy. 
The United States launched Gk is historic 
journey in full view of the world. The ur-old U.S. 
Marine lieutenant colonel became a 1 of Amer- 
ica’s hope for the future. 

Glenn’s Flight 

The Countdown. Glenn began h it day at 
2:20 a.m. when he was awakened for | ist at Cape 
Canaveral, Fla. While he ate, scienti | engineers 
conducted the long countdown, the « | pre-flight 
check of each piece of equipment. A M., Glenn 
underwent a final physical examinati «n hour and 
a half later, he squeezed into his skir pace suit. 

Cloudy skies threatened to postx nn's flight. 
The countdown was stopped at 4:00 1., 3$ hours 
before the scheduled launching. At 5: M., Glenn 


walked out of the hangar where 1 the night, 
and entered the van that took h te launching 
pad. He arrived at about 5:20 a.m. An itor carried 
him to the top of the tall tower alongside the rocket. 

At 6:03 a.m., Glenn slid thro t tiny hatch 
of his capsule and settled himself in the iped cabin 
Black clouds still covered the sky. At 6:25, the count- 


down was resumed. At 7:53, workers finished bolting 
down the hatch cover on Friendship 7. Glenn sat alone, 
walling. 

The sky cleared about 8 a.m. The suspense mounted 
as the countdown continued. Millions of TV viewers 
watched the huge rocket, standing poised and ready. 
The viewers included Glenn's wife and two teen-age 
children in their home in Arlington, Va. The astronaut 
talked to them by phone as he sat waiting in the capsule. 


The First American to Orbit the Earth, Marine 
test pilot John H. Glenn, smiles happily after his his 
toric flight. The Project Mercury astronaut orbite! 
around the earth three times on Feb, 20, 1962. 

Wide World 


The final part of the countdown began at 8:35 А.м. 
At 9:35, the countdown reached T (takeoff time) minus 
10 (minutes). Glenn reported that he was “go,” the 
astronauts’ slang for “ready.” Five more minutes of 
the countdown passed. Then came another “hold.” 
Electrical trouble in a computer caused this final delay. 
At 9:42, the countdown resumed, 

Glenn counted: “. . . six, five, four, three, two, 
one, zero." Then his dramatic words, *Liftoff. The 
clock is operating. We're under way." The rocket rose 


into the sky. Glenn began his flight into space at 9:47 
A.M. (E.S.T.). 
In Orbit. The launch went perfectly. The powerful 


rocket with the capsule mounted on its nose soared 
into space in a smooth, steady arc. Glenn radioed back 


routine technical reports indicating everything was 
going as planned. 

About live minutes after the launch, the capsule 
separated [rom the rocket and went into orbit about 
100 miles above the earth. The Friendship 7 turned 
around in space as planned so that Glenn traveled back- 
wards. He was completely weightless. As he headed out 
over the Atlantic, Glenn radioed back: *. . . Can see 
clear back a big cloud pattern away back across the 


cape (Canaveral). Beautiful sight.” 
Journey in Space. Glenn’s flight lasted 4 hours and 
56 minutes from launch to landing. He made three 


orbits of the earth, each one about an hour and a half 
long. He traveled a total ground distance of 83,450 
statute miles. During the flight, the capsule’s altitude 
ranged between 100.3 miles and 162.7 miles. After 
crossing the Atlantic Ocean, the Friendship 7 zoomed 
over Africa, across the Indian Ocean, and over Aus- 
tralia. Then the capsule sped across the Pacific Ocean, 
over the \Vest Coast of the United States, and back 
again above Florida. Eighteen radar tracking stations 
around the world kept a constant watch on Glenn. 


Because he was circling the earth, Glenn traveled from 
daylight to darkness and back again. 


Inside the capsule, the astronaut performed his duties 
аз а test pilot and radioed his reactions to earth. One of 
the most iruportant questions to be answered by Glenn’s 


flight was the effect on a human being of a long period 
of weightlessness. Glenn reported later: “. . . there 
just was no ill effect . . . It was very pleasant . . ." 
He also described how quickly he became adjusted to 
life without gravity. At one point he was holding a 
small camera. He let go of it for a moment to adjust a 
Switch. Said Glenn: *. . . it just seemed perfectly 
natural rather than put the camera away. I just put it 
out in midair and let go of it.” The camera, like Glenn, 
was weightless and simply floated in space. 

Glenn ate with no trouble. Tubes held his food, 
Which consisted of applesauce and a beef-vegetable 
mixture. The astronaut easily squirted the food into 
his mouth and swallowed it. 

Trouble came near the end of the first orbit. At the 
time, the capsule was speeding over the tracking station 
at Guaymas, Mexico. Up to this point, the capsule's 
attitude (position in space) had been controlled auto- 
matically. Friendship 7 began to swing to the right. 
Something had probably gone wrong. Glenn calmly 
Switched from the automatic attitude control system to 
What the astronauts called the “fly-by-wire” system. 
Now he was holding the capsule in its proper position 


GLENN, JOHN H., JR. 


in space. Glenn was probably the first human being 
to “fly” a space vehicle manually for any length of time. 
He "flew" Friendship 7 for the rest of the flight. 

During the second orbit, the Cape Canaveral ground 
control center received a warning signal that the space 
vehicle's heat shield was loose. Without the heat shield, 
the capsule would probably burn up when re-entering 
the earth's atmosphere. There was no way to tell 
whether the signal was true or false. Glenn was notified 
of the possible danger and changes were made in the 
re-entry procedures. It was decided not to jettison the 
retro-rockets during descent, but leave them in place 
on the heat shield. The retro-rocket pack could help 
hold the heat shield in place. 

Back to Earth. At 2:20 р.м., 4} hours after the launch, 
Glenn began his descent to earth. The capsule's retro- 
rockets fired, slowing the vehicle so that it would no 
longer orbit. Friendship 7 plunged into the atmospherc. 

"Through the window, Glenn saw a bright orange 
glow. He said later: *It became apparent that some- 
thing was tearing up on the heat shield end of the cap- 
sule because there were large pieces . . . breaking off 
and falling off the edge of the capsule and coming back 
up past the window and were flaming very brightly. 
You could see the fire and the glow from them as they 
would come up back past the window . . . there were 
some moments of doubt there as to whether the heat 
shield had been damaged and whether it might be 
tearing up itself. And this could have been a bad day 
all the way around if that had been the case." 

At 2:30 p.m., the capsule's main parachute opened. 
Glenn was safe. From the capsule, the astronaut radioed 
happily: “Boy, that was a real fireball.” 

Five minutes later, the parachute lowered Friendship 7 
into the Atlantic Ocean, near the West Indies. The 
capsule landed at 2:43 р.м. Fifteen minutes later, the 
U.S. destroyer Noa picked up the capsule with Glenn 
still inside. At 3:24 p.m., the space hero crawled out of 
Friendship 7. While pulling himself out, Glenn suffered 
his only injury of the flight. He skinned his knuckles. 

Later, Glenn learned that the flaming chunks of 
material he saw during the re-entry were parts of the 
retro-rocket pack, not the heat shield. 


Glenn’s Career 


John Herschel Glenn, Jr., was born July 18, 1921, 
in Cambridge, Ohio. He grew up in New Concord, 
Ohio. His parents were still living in the town when 
their son became famous. In 1939, Glenn entered 
Muskingum College in New Concord. He left during 
his junior year to become a U.S. Marine Corps pilot in 
World War IL. Soon after receiving his commission, 
Glenn married Anna Castor, his hometown sweetheart. 
They have two children, David and Carolyn Ann. 

During World War II, Glenn became an ace pilot in 
the Pacific Theater. He flew 59 missions supporting 
ground troops. During the Korean War, Glenn flew 
63 combat missions and shot down three communist 
planes. He earned a total of five Distinguished Flying 
Crosses and 19 Air Medals. After the Korean War, 
Glenn became a test pilot. The future astronaut made 
headlines in 1957 when he became the first man to fly 
faster than the speed of sound from Los Angeles to 
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9:52 Main Rocket 
Separates 


The Launch... 


9:49 Booster Engine 
Separates 


Countdown and Lift-Off. Dressed in 
his space suit, Glenn, below, squeezed into 
Friendship 7. His Atlas rocket,right, roared 
skyward swiftly and smoothly put the 
astronaut in orbit, above. 


PL Capsule Turns 
Around in Orbit 


AM Ж... ONAUT GLENN'S RIDE 


First Orbit 


ود “> — === 


TIMETABLE OF A SPACE FLIGHT 


9:47 A.M. Friendship 7 lifts off from Cape Canaveral, Fla. 


9:52 A.M. Friendship 7 goes into orbit 100 miles above the 
earth. Glenn is weightless. 
10:09 A.M. Glenn tastes his food sample while Friendship 7 


passes over Africa. 
11:21 A.M, Friendship 7 begins its second orbit. Glenn reports 
difficulty with attitude control system, and shifts 
to manual control of the capsu! 


Glenn's View From Space. The astronaut 
took this photograph of the earth with a small 
hand camera, It clearly shows the curvature of 
the horizon and a layer of scattered clouds 
between the capsule and the earth. 


UNITED STATES 


New 
Orleans 


On this flat map, the paths of Friendship 7 look like 
long, S-shaped curves. However, if you drew them on 
a globe they would appear as straight lines circling 
the earth. On each.orbil;;Glenn passed over Africa, 
- Australia) and the southern part of the United States. 


CAPE 
CANAVERAL 


Grand Turk Is. 


2:20 Ret NE 
Ww) 


2:20+ Capsule Hits 
Atmosphere 


The Recovery... 


2:40 Main P hute 
12:50 P.M. Project Mercury officials decide to try for third AERA ST 


orbit despite control problems. 
12:54 P.M. Friendship 7 begins third orbit. 
2:20 P.M. Retro-rockets fire. Descent begins. 
2:43 P.M. Friendship 7 lands in water after 4 hours 56 min- 


utes in flight. 
3:01 P.M. Destroyer Noa picks up Glenn's space capsule. 
3:24 P.M. Glenn comes ovt of Friendship 7. 2143 Friendship 7 


Lands 


Back to Earth. Retro-rockets slowed the 
capsule and it began its long descent to 
earth, above. A parachute lowered the 
capsule to the sea, left, where it was 
picked up by destroyer Noa, below. 

NASA; Wide World 


Inside Friendship 7. Glenn performed his 
duties as a test pilot and "flew" the space 
capsule when the automatic control failed to 
operate. This picture of the astronaut was 
taken after the main parachute opened. 


Glenn and His Family chat 
with Vice-President Lyndon B. 
Johnson, right, after the flight. 
The group includes Glenn, his 
wife Anna, their two children 
David and Carolyn Ann, and 
Glenn's parents. 


Wide World 


A Hero's Reward, NASA's Distinguished Service Medal, was 
presented to Glenn by President John F. Kennedy. In ceremonies at 
Cape Canaveral, Kennedy said that Glenn's feat reflected the 
“highest credit upon himself and the United States.” 


New York City. He made the trip in 3 hours 23 minutes. 

In 1959, Glenn and six other men were chosen after 
a long series of tests from 110 test pilot volunteers for 
Project Mercury. This project had the goal of putting 
an American into space. Glenn, the oldest member of 
the group, served as “back-up pilot” in 1961 when 
fellow astronauts Alan B. Shepard, Jr., and Virgil I. 
Grissom made sub-orbital flights. 

Religion played an important part in the space hero’s 
life. Before Glenn, a Presbyterian, agreed to join Project 
Mercury, he asked his minister whether man had the 
moral right to explore space. The minister assured him 
that man did. 

Four days after Glenn’s flight, President John F. 
Kennedy flew to Cape Canaveral and presented the 
astronaut with the Distinguished Service Medal of the 
National Aeronautics and Space Administration. The 
next week, Glenn went to Washington, D.C. After a 
triumphal parade through the streets of the capital, 
Glenn received a rare honor. He addressed a joint 
sion of Congress. Later in the week, New Yorkers gave 
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Glenn the greatest reception in thei 
Glenn’s speech to Congress symboli 
ended it by saying: “As our knowledge ıis universe 
. increases, may God grant us th sdom and 
guidance to use it wisely." FORD EASTMAN 
~ See also Space TRAVEL, 

GLENNON, JOHN CARDINAL. Sc 
mous Missourians). 

GLENVIEW NAVAL AIR STATION, 
headquarters of the naval and marine 
ing commands of the United States. ¢ 
1,500 acres, it lies 18 miles northwest « 
navy built the station in 1942 on the si 
Curtis-Wright airport. During World War 11 
15,000 naval and marine pilots quali! 
landings there. They flew from the stati 
decks of two Lake Michigan passenger v 


y's history. 
ıe man. He 
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serves as 
serve train- 
ing about 
icago. The 
the former 
more than 
| in carrier 
› the flight 
converted 


into small aircraft carriers. Н. THOMPSON 
GLENVILLE STATE COLLEGE is a -controlled 
coeducational school at Glenville, W.\ The school 


education. 
Ihe college 
NIVERSITIES 


emphasizes teacher education and n 
Graduates receive A.B. or B.S. degrec 
was founded in 1872. For enrollment, sec 
AND COLLEGES (table). 

GLICK, GEORGE WASHINGTON (10: 
the first Democrat to be elected gov 
Born in Ohio, he studied law in the office 
B. Hayes and practiced in Ohio from 
when he moved to Atchison, Kans. He was ; 
for the Union Pacific Railroad, served cight terms in 
the state legislature, and was governor of Kansas from 
1883 to 1885. Later, he was a member of the state board 
of agriculture. In 1914, Kansas placed a statue of Glick 
in Statuary Hall, Washington, D.C. W. B. HESELTINE 

GLIDDEN, CARLOS (1834-1877), an American in- 
ventor, is best known for his share in the invention o! 
the Remington typewriter, He met his co-inventors, 
C. L. Sholes and Samuel Soulé, while in Milwaukee 
working on the development of a spading machine for 
agricultural use. In 1868, they patented the typewriter: 
In 1874, they sold it to E. Remington and Sons, who 
marketed it successfully (see Typewriter). Glidden 
was born in Scioto, Ohio. Ropert P. MULTHAUF 
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7-1911), was 
of Kansas. 
Rutherford 

1850 to 1858, 


an attorney 


GLIDER 


Hans бгоепһо 


Gliders Soar High Above the Earth. Airplane controls allow 
the pilot to use air currents to stay aloft several hours. 


GLIDER is an airplane which flies without an engine. 
osest approach to flying like a bird, silently 


It is man's 


and without effort. A glider can glide downhill on air, 
like a sled coasting down a snow-covered hill. It also 
can soar upward on rising wind and heat currents in 
the air. Flying in a glider is somewhat like riding up 
and down on an invisible roller coaster. 

People uscd to think that gliding and soaring could 
be done only in hilly country, where the wind blowing 


against the hills caused up-currents. But in the 1920's 
men found (hat rising air currents also develop over flat 
ground that is warmed by the sun. There also are rising 
currents in large, puffy white cumulus clouds and in 
thunderhead clouds. Today men can glide and soar in 


gliders in coastal areas, over mountains, and in the 
Plains States. In fact, gliders are flown anywhere that 
anyone has the desire for engineless, heavier-than-air 
flight. 

A glider is controlled in flight like an airplane. It has 
elevators, ailerons, and a rudder which the pilot operates 


by movine a control stick and rudder pedals in the 
cockpit. (See AIRPLANE.) Gliders carry many of the 
same instruments as airplanes, such as altimeter, which 
show height, and air-speed indicators. (See AIRCRAFT 
InsrruMENTS.) Most gliders also carry an instrument 
called a sensitive variometer, which tells the pilot the rate 
at which air is carrying the glider up or down, in units 


National Soaring Contests Usually Are Held Each Y 


GLIDER 


of 100 feet a minute. This helps him to have complete 
control of his glider at all times. 

Most gliders are launched into the air from hilltops, 
or by being towed by a power winch, an automobile, or 
an airplane. Other gliders carry an auxiliary power unit 
consisting of a small engine and propeller that powers 
the glider until it reaches favorable air currents. The 
power unit is then folded away to reduce air resistance 
while gliding and soaring. 

Some gliders are built with a wooden framework for 
the body and wings, which is covered with cloth and 
painted. They also may be built entirely of lightweight 
metal. Gliders usually have a single-wheel landing gear. 
It is centered under the body. 

Anyone in the United States who is healthy and at 
least 14 years old can learn to fly a glider. He must first 
obtain a student glider pilot rating from the Federal Avia- 
tion Agency. To earn a private glider pilot rating from the 
FAA, the student must complete 100 gliding flights and 
pass FAA tests to prove his skill. The pilot must be 18 
years old before he can obtain a commercial glider pilot 
rating. 


Kinds of Gliders 


In the early days of glider flying there were many 
types of gliders. They had one, two, three, or more 
wings. Inventors arranged wings in many different ways 
as they tested their ideas about flying. Today most 
gliders are monoplanes, having one wing extending from 
each side of the body. The wing extends across the top 
of the body of a high-wing glider. Wings on mid-wing 
gliders extend from about halfway down the body. 

The Primary Glider is the simplest, lightest, and least 
expensive kind of glider. The body is an open frame- 
work. The wings and tail are braced with wire. The 
pilot sits at the front of the glider in an open seat. In 
case of a crash he has no protection. This kind of glider 
was developed in Germany in the early 1920's. It was 
used for training in gliding, and was not suitable for 
soaring. Primary gliders are too heavy to perform com- 
plex maneuvers. Their best and safest use is for coasting 
downhill. Primary gliders are seldom used in the United 
States. They have been replaced by utility and two- 
seat training gliders which are towed by a power winch 
or an automobile. 

The Utility Glider has an enclosed body. Its wing has 


ear at Elmira, N.Y., the "Glider Capital of the United States." 
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HOW GLIDERS ARE LAUNCHED 


Gliders sometimes are launched from hilltops by means 
of elastic cords that act like giant slingshots. They also 
can be pulled into the air from level ground like kites, 
at the end of 250- to 300-foot lines towed by auto- 
mobiles, airplanes, or engine-powered winches. 


Hans Groenkoft 
Towline Connection in nose 
of glider can be released by 
pilot in cockpit to drop tow- | 
line and soar freely, 


By Airplane 


“a 5 
کے کن‎ > JA Bg H 
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Adapted courtesy Soaring Society of Americ». | 


better lifting power than that of a primary glider. Utility sink more slowly than two feet a second, which is 

gliders are often built as two-seaters. The wings are slower than a soap bubble or a thistledown coming down 

braced to the body with streamlined struts. This glider in still air! 

is strongly built, and gives the occupants great protec- How Gliders Are Used 

tion. It can be used for training in soaring, as well as for 

primary training in gliding. In Sport. Gliding and soaring clubs have become 
Sailplanes, or soaring planes, make the best use of popular in many parts of the world. People gather in 

air currents. They are specially designed gliders with these clubs to build and fly gliders for { [hey com- 

long, slender wings and smooth, streamlined bodies. pete to see who can fly the farthest or highest, and who 

They can glide at very flat angles. Some lose only one can stay in the air the longest. 

foot of altitude for 35 to 40 feet of distance covered. Gliding as a sport began in 1920 in Germany, where 

These sailplanes have low sinking speeds. Sinking speed the first glider contests were held on Wasserkuppe | 

is the ability to lose altitude slowly while gliding. Some Mountain. In the United States, the first. National 

Giant U.S. Glider Built of Plywood in World War 11 Carried 30 Infantrymen, or a Jeep and Ligh! Field Gun; 
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Soaring Contest was held at Elmira, N.Y., in the 
summer of 1930. National Soaring Contests have been 
held yearly since then, except during World War II. 
These meets are sponsored by the Soaring Society of 
America, which is a national organization devoted to 
gliding and soaring. The Soaring Society of America 
issues gliding and soaring lapel buttons that show the 
experience of the pilot. The first World Champion- 
ship Soaring Competition was held in Sweden in 1950. 
In Flight Training. Gliding is an excellent means of 
giving an airplane pilot his first instruction in how to 
ly. Because a glider has no engine, the pilot has fewer 
things to think about while flying. 
In the carly days of gliding in Germany, beginners 
were placed in primary-training gliders. They were told 


how to handle the controls and were then launched by 
a rubber-cord slingshot down a gently sloping hill. 

In the United States, the automobile tow method of 
training was developed. The glider is towed behind an 
automobile on a short towline at low speed. The student 


earns to balance the glider on its single wheel. When 
xc has learned to do this, the glider is towed at a higher 
speed. Then the glider takes off and flies along behind 
the automobile at an altitude of two to three feet. As 
the pilot learns more, he is allowed to go still higher. 
Then he releases the towline and glides back down to 
the ground. In this type of training, the student flies 
alone at all times. Pilot training also is now done in 
two-seat gliders with instructors. 

In most European countries, glider flying is a re- 
quired part of airplane pilot training. 

In Research. From the earliest days of aviation, the 
glider has been used as a tool for the development of 


. Launched into air from hilltop. 

‚ Soars on up currents rising over ridge. 

. Glides slowly in down currents over valley. 

| Soars in up currents of a cumulus cloud. 

. Glides in down currents over "cool" lake. 

. Soars slowly in up currents over "warm" land. 
Soars rapidly in up currents over "ho!" city. 


GLIDER 


airplanes, because flying without an engine requires 
careful design. Gliders can carry delicate instruments 
to study the air currents, becausc they fly more slowly 
and with less vibration than airplanes. Basic studies on 
means of increasing the lift of wings, particularly at low 
speeds, are being carried out by means of gliders. 
Gliders also have been used to study what happens 
inside thunderstorm clouds. 


History of the Glider 


Early Experiments. Man’s first successful flights with 
wings were made in gliders. In 1678 a French locksmith 
named Besnier claimed to have flown from the top of 
his house, using paddlelike wings on his shoulders and 
feet. But Besnier's claim seems unlikely. 

Sir George Cayley (1773-1857) built the first biplane 
glider in England in 1810. It had a wing surface of 300 
square feet, and glided a few yards, carrying a man. It 
was reported that he built a second and larger glider 
which carried his coachman a distance of 900 feet 
before it crashed. The coachman was not injured, but 
he was so frightened that he quit his job. Cayley then 
stopped building gliders. 

About 1854 a French sea captain, Jean-Marie le Bris, 
built a glider with a wing span of 23 feet and shaped 
like an albatross. For a picture showing this comparison, 
see Bip (Wings in Flight [Glider Wings]. Le Bris 
claimed to have flown 300 feet high and one eighth of a 
mile, but there is no proof that he did. 

Pioneer Gliders. Otto Lilienthal (1848-1896) of Ger- 


many was the first to develop and fly successful gliders. 
nt. 


United Press 


U.S. National Air Museum, Smithsonian Institution 


First Successful Glider was made by Otto Lilienthal of Ger- 
many. He steered it by swinging his body from side to side. 


U.S. National Air Museum, Smithsonian Institution 
Biplane Glider, built by Octave Chanute and flown by 
A. M. Herring in 1898, developed from design of a box kite. 


SUE Oh: 
wn Bros, 


Bi 
Glider Built by Wright Brothers in 1902 had more lifting 
Power and could glide at smaller angles than earlier gliders. 


Beginning in 1891, he made more than 2,000 glider 
flights. Lilienthal was killed in a glider crash in 1896. 
In Great Britain, Percy Pilcher (1866-1899) built 
several successful gliders before he, too, was killed in a 
crash. Octave Chanute ( 1832-1910) of Chicago devel- 
oped a number of control devices in the 1890's that 
resembled rudders and ailerons. 

Wilbur and Orville Wright experimented with 
gliders at Kitty Hawk, N.C., from 1900 to 1902. In 
1911, Orville Wright madc what was probably the first 
soaring flight in a glider. It lasted almost 10 minutes. 

John J. Montgomery, a professor at Santa Clara 
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GLIDER WORLD RECORDS 


Altitude 

HEIGHT (FT.) YEAR PILOT COUNTRY 

8,494 1929 Robert Kronfeld Germany 
22,434 1938 Erwin Ziller Gerd 
42,100 1950 Walter S. Ivans, Jr. USA, 
44,255 1952 Laurence E. Edgar U.S.A. 

Nonstop Straight Line Distance 
MILES YEAR PILOT COUNTRY 
102 1930 Robert Kronfeld Germany 
233 1934 Heinrich Dittmor Germany 
405 1937 Victor Rastorgoueff Russia 
535 1951 Richard H. Johnson U.S.A. 
Distance to Predetermined Point 
MILES YEAR PILOT COUNTRY 
421 1956 Rene Fonteilles France 
Distance to Predetermined Point and Return 
MILES YEAR PILOT COUNTRY 
331.6 1959 Ludwik Misiek Poland 
Speed for Measured Triangular Course 

DISTANCE MPH YEAR PILOT COUNTRY 

100km. 66.51 1959 Richard Е, Schreder U.S.A. 
200 km. 67.01 1959 Richord E. Schreder U.S.A. 
300 km. 60.18 1959 Richard E. Schreder U.S.A. 


College in California, began gliding experiments as 
early as 1884. In 1905, Montgomery and one of his 


pilots, Daniel Maloney, made numerous flights in 
which the glider was lifted several thousand feet by 
a balloon, and then released to glide back to earth. 
After World War I. The development ol the powered 
airplane in the early 1900% caused people io lose interest 


in gliders for a number of years. Gliding was revived by 


the Germans after the end of World Wa: 1. The Treaty 
of Versailles forbade the Germans to build airplanes, 
and so they had to do their flying in gliders. 

Cloud soaring was first begun in Germany in 1928, 


using the upward currents under cumulus clouds and 
in the face of thunderclouds. By 1939 there were 186,000 
German glider pilots. These pilots became the back- 
bone of the German air force in World War II. 

In 1930 Frank Hawks (1897-1938) completed the first 
transcontinental glider flight, towed behind an air- 
plane. He took off from San Diego, Calif.. on March 
29, and landed in New York City on April 6. The total 
flying time was 36 hours 47 minutes. 

American glider pilot Ralph S. Barnaby (1893- 

), made the first successful glider flight from an 
airship on January 31, 1930. The glider was launched 
from the Los Angeles over Lakehurst, N.J. 

During World War II, large gliders were built. They 
were used for transporting soldiers, field artillery, and 
even light tanks. These gliders did no soaring, but were 
towed from place to place by large airplanes, like 
freight cars behind locomotives. The Germans first used 
such gliders in the invasion of Belgium. 

Since World War II, glider enthusiasts have devoted 
themselves to breaking records. At the sixth world soar- 
ing competition, held in France in 1956, Paul B. Mac- 
Cready, Jr., of the United States won the world cham- 
pionship. Gliding and soaring in the United States 18 
Sponsored by the Soaring Society of America, Inc., 
Box 66071, Los Angeles 66, Calif. RALPH S. BARNABY 

See also Aviation; CAYLEY, SIR GEORGE; CHANUTE, 
OCTAVE; WRIGHT BROTHERS. 


GLINKA, MIKHAIL IVANOVICH (1804-1857), was 
a Russian composer. His operas, A Life for the Czar 
(1836) and Russlan and Ludmilla (1842), mark the begin- 
ning of musical nationalism in Russia. He was attracted 
to Russian folk music and had a strong liking for the 

ems of Alexander Pushkin, which gave his operas a 
recognizable Russian flavor. 

Glinka called attention to Russian folk music, which 
influenced the development of music in the r800's. 
Glinka was born in Smolensk. He studied in St. Peters- 
burg (now Leningrad) and in Italy, France, Germany, 
and Spa n. THEODORE M. FINNEY 

GLIOMA, gly OH muh, is any tumor formed by neu- 
roglia cells. The neuroglia are the cells that make up the 
special supportive tissues of the nerves. These tumors 
usually i t the tissues of the brain and the spinal cord. 
There arc many different kinds of gliomas and they are 
usually named for the specific tissues they affect. See 
also ' n 

GLITTERTIND. See Norway (Land Regions). 

GLOBE is a map that has been pasted or printed on 
a hollow sphere. Most terrestrial globes, or globes of the 


earth, consist of a series of triangular or tapering strips 
of paper called gores, which have been pasted onto a 
sphere. A world map is printed on the gores. 

Globes have many uses. They are used widely in 
geography and are seen in many classrooms and librar- 
ies. They are also helpful in planning air and sea 
routes and in establishing radio communications. 

Only a globe can give a correct picture of the earth 
as a whole. Because the surface of a globe is rounded 


like the carth’s surface, a globe represents all parts of 
the earth’s surface true to scale. Distances, areas, and 
directions can be observed without the distortion 
caused by projections used for flat maps. The propor- 
tions and positions of land features and oceans in rela- 
tion to cach other are seen on a globe exactly as they 


are on the earth, The shortest distance between two 
points on the earth or a globe is called a great circle. 
Navigators make use of the great-circle route in plan- 


ning ship and air lanes. A great circle can be measured 
directly on a globe (see GREAT-CIRCLE Route). 

Globes may be mounted ona center axis to show how 
the earth rotates, or they may be placed in a cradle 
without attachment. With special accessories, many 
different relationships between the earth and the sun 
can be demonstrated on a globe. Such relationships 
include the length of daylight, time differences, and 
satellite paths. 

Martin Behaim made one of the first terrestrial globes 

in Nuremberg, Germany, in 1492. Few globes are more 
than 18 inches in diameter. The Langlois Globe, pro- 
duced in France in 1824, measures 128 feet in diameter, 
and is probably the largest globe in the world. Other 
large globes which measure from 10 to 30 feet in diam- 
eter have been made for newspapers and museums. A 
globe with a diameter of зо feet is displayed in the 
Christian Science Building in Boston, Mass. Spectators 
stand inside the globe to see the outlines of the earth's 
surface. 
A globe which is a map of the heavens is called a 
celestial globe. 'The earth itself is a great sphere, and is 
often referred to as the globe. Е. В. ESPENSHADE 
See also ANTIPODES; HEMISPHERE; МАР (General 
erence Maps). 
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H. Armstrong Roberts 


Studying a Globe is the best way for students to get an 
understanding of basic world geography. Only a globe can show 
all parts of the earth true to scale. Directions and distances can 
be given accurately, and ocean routes can be measured easily. 


The First Globes Made in the United States appeared in 
1810. James Wilson, a Vermont farmer and copper engraver, 
made them in his workshop, below. He engraved his maps with such 
accuracy that when they were cut apart and pasted on hollow 
wooden spheres, they fitted perfectly. Many of the methods 
followed by Wilson are still used n the map-making industry. 
Natl. Life Insurance Co. 


GLOBE 


GLOBE, Ariz. (pop. 6,217; alt. 3,510 ft.), the center of 
a copper-mining district, is also a shipping point for live- 
stock. Globe lies 88 miles east of Phoenix, near the San 
Carlos reservation for Apache Indians (see Arizona 
[map]). The city is at the foot of the Pinal Mountains, 
between Theodore Roosevelt and Coolidge dams. Tonto 
National Monument and the Salt River Canyon lie 
nearby. Globe was settled in 1873, and has a council- 
manager government. Auice B. Соор 

GLOBE AMARANTH. See BACHELOR’S-BUTTON; 
EVERLASTING FLOWER. 

GLOBE THEATRE was an open-air public playhouse 
built in 1599 in Southwark, a suburb of London. It 
gained fame as the home of William Shakespeare’s 
theatrical company, the Lord Chamberlain’s Men. Most 
plays written by Shakespeare after 1599 were probably 
performed there. The Globe burned in 1613, and was 
rebuilt in 1614. But it was finally pulled down in 1644, 
See also SHAKESPEARE, WILLIAM (picture, Stage and 
Theater). 

GLOBULIN, GLAHB yoo lihn, is a protein component 
of the watery, or plasma, part of the blood. Scientists 
classify globulin as alpha, beta, and gamma globulin. 
Each group, particularly gamma globulin, contains ma- 
terials called antibodies, which give protection against 
specific infections (see Амтіворү). When additional 
antibodies are needed, as during infections, the gamma 
globulin content increases, 

See also GAMMA GLOBULIN. 

GLOCKENSPIEL, GLOCK un speel, is a percussion in- 
strument made up of a series of steel bars, played with 
hard mallets. Glockenspiels sound like high-pitched 
bells. Glockenspiel means bell-play in German. 

The glockenspiel probably developed from the tuned 
chime bells, used by monks as early as A.p. 800. His- 
torians believe that Dutch bellmakers of the early 170078 
substituted metal bars for the bells. These instruments 
then became glockenspiels. A type known as the bell- 
lyra has bars on a lyre-shaped frame. 

Some organs have a stop called a glockenspiel. It con- 
sists of bells, rods, or tubes, sounded by hammer action. 


WILLIAM DAMESHEK 


The Glockenspiel Is Used in Bands and Orchestras. 
G. C. Jenkins Co, 
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GLORIOUS REVOLUTION. Scc Excraxp (The Res. 
toration). 

GLOSSARY is a list of definitions of special words 
such as those used in the sciences and trades, The word 
comes from the Greek glossa, meaning the tongue, A 
glossary usually appears at the end of a book, a chapter, 
or an article, and explains terms used in the text. 

GLOTTIS. See Larynx. 

GLOUCESTER, GLAHS tur (pop. 67,300: alt. 100 ft.), 
is an industrial and shipping center near the mouth of 
the River Severn, in west-central England. Its magnifi- 
cent cathedral was built in the 1000's, and the 225-foot 
tower in the 1450's. Robert Raikes, a publisher, founded 
the world’s first Sunday school at Gloucester in 1780.The 
city dates from early Roman times. 


H. Armstrong Roberts 


Gloucester, Mass., a leading fishing port for over 300 years, 
is the home port for a large fleet of fishing vessels. 


GLOUCESTER, Mass. (pop. 25,789; alt. 11 ft.), has 
been an important fishing center since colonial days. 
Gloucester lies in northeastern Massachusetts near the 
tip of Cape Ann, about 30 miles from Boston (see 
MASSACHUSETTS [color map]). Gloucester fishermen аге 
noted for their skill and daring. A striking statue, 
Fishermen’s Memorial, overlooks the small, well-pro- 
tected harbor. The city constructed it as a tribute to 
the many Gloucestermen who have lost their lives in 
fishing. The processing of fish and manufacture of fish 
products rank as the chief industries, The city also pro- 
duces men’s and boy's winter coats and jackets. 
Gloucester is a famous summer resort. It was settled in 
1623 and incorporated as a city in 1873. See also Mas 
SACHUSETTS (color picture). уупалАм J. RED 


GLOVES 


Gloves have been worn since prehis- 
toric times to protect the hands, and 
as ornamentation and a sign of rank. 


Silk and Silver Tapestry Work 
decorates the cuff of a fancy leather 
glove made in England in the 1500's. 


Metropolitan Museum of Art 


GLOVE is a protective or decorative covering for the 
hand. It has a separate sheath for each finger. The word 
glove comes from the Anglo-Saxon glof, which means 


palm of the hand. 
Prehistoric cave dwellers in France wore crude gloves. 
The ancient Greeks wore gloves to protect their hands 


when they did rough work. The Romans used them as 
ornaments and as a sign of rank. During the Middle 
Ages, gloves were expensive, and only the wealthy wore 
them. Knights often fastened ladies’ gloves to their hel- 
mets to show love or devotion. Gloves were also used as 
a sign of challenge. A challenger threw down his glove, 
and the person who accepted the invitation to fight 
picked it up. This was called throwing down the gauntlet. 
In Elizabethan England, gloves were highly valued, and 
glovemakers were important men. Shakespeare’s father 
was a glovemaker. 

Gloves today are made of many different materials, 
such as leather, silk, fur, cotton, rubber, canvas, and 
wool. The United States leads the world in the produc- 
tion of men’s gloves. New York is the center of the 
American glovemaking industry. The industry began 
in Fulton County, New York, in 1760, when glove- 
makers came from Connecticut to settle on land granted 
to them by Sir William Johnson, an Irish general. Ful- 
ton County now produces half the leather gloves made 
in the United States. Gloversville, in Fulton County, 
makes one out of every three gloves manufactured in 
the United States. 

Fine women’s gloves are made chiefly in France. In 
Canada, glovemaking factories are situated in Ontario 
and Quebec. Witam Н. DOOLEY 

See also GAUNTLET. 

GLOVER, JOHN. See REVOLUTIONARY WAR IN AMER- 
ICA (Princeton and Trenton). 

GLOWWORM. See FIREFLY. 
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Knights of the Middle Ages wore 
armored gauntlets, left. These were 
heavy leather gloves covered with 
many little plates of iron. 


The German Mitten-Type Gaunt- 
let, right, dates from the 1400's. The 
individual fingers could not be clenched 
or extended at will. 


The George F. Harding Museum, Chicago 


HELP KEEP THE 
PLANT CLEAR 


Fairfield Glove Co. 


Canvas and Leather Work Gloves worn by industrial work- 
ers, above, often have safety slogans printed on them. Ladies' 
and men's dress gloves, below, may be made of leather or other 
materials. Fine gloves made in France are still hand-sewn. 


Reprinted from Glamour © 1958, The Condé Nast Publications, Inc.; 
Wells Lamont Corp. 


The Modern Glove Industry uses specially designed sewing 
machines to sew together the strangely shaped parts of gloves. 


Union Special Machine Co. 


Cornelia Clarke 


Gloxinia Is a Popular Greenhouse Plant. The flowers are 
shaped like a bell or trumpet, and are white, red, or purple. 
Some of the blossoms have streaks or spots of darker colors, 


GLOXINIA, glahk SIN ih uh, is a plant remarkable for 
its richly colored velvety leaves and large bell-shaped 
flowers. Gloxinia is native to tropical America, but is 
widely cultivated as a house plant and in greenhouses. 
It requires rich, drained soil and careful attention. The 
plants prefer a moist atmosphere. Gloxinia can be grown 
from tubers, seeds, or leaf cuttings. 

Scientific Classification. Gloxinia belongs to the family 
Gesneriaceae. It is classified as genus Sinningia, species spe- 
ciosa. ROBERT W. SCHERY 

GLUCINUM. See BERYLLIUM. 

GLUCK, ALMA (1884-1938), was a well-known con- 
cert and operatic soprano. She was born in Bucharest, 
Romania, and came to the United States as a child. 
She was married to Efrem Zimbalist, a famous violinist. 
Her daughter, Marcia Davenport, wrote Of Lena Geyer 
(1936), the story of an opera singer. DANIEL A. HARRIS 

GLUCK, CHRISTOPH WILLIBALD (1714-1787), was 
one of the pioneer reformers of opera. Gluck tried to 
make all parts of opera serve the drama, rather than 
interrupt the action to allow singers to display their 
voices or burden the story with contrived emotions. He 
set out these views in the preface to his Alceste, published 
in 1769. 

Gluck’s first reform opera was Orfeo ed Euridice (1 762). 
His others included Alceste, Iphigénie en Aulide (1774), 
and Iphigénie en Tauridc (1779). In spite of early criticism, 
the new style came to be praised. It greatly influenced 
the operas of Mozart and 
Wagner. 

Gluck was born at Eras- 
bach, Bavaria, and studied 
in Prague, Vienna, and 
Milan. From Giovanni 
Sammartini, a composer 
and teacher, he learned to 
write operas in a conven- 
tional style, and became 
highly successful. He later 
worked in Vienna and 
studied French opera, 
which encouraged him to 
express deep feelings in his 
operas. 


Christoph W. Gluck 
Ewing Galloway 


Percy M. YOUNG 
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GLUCOSE, GLOO kohs (chemical formula, ©НьО), 
is a white, crystalline sugar, about half as sweet as cane 
sugar. It is also called dextrose and grape sugar. Glucose 
forms in the juice of grapes and several other sweet 
fruits. Seeds, leaves, roots, flowers, honey, and the bodies 
of men and animals also contain glucose 

Glucose is a simple sugar that does not have to be 
digested when taken into the body. Molecules, or par- 
ticles, of glucose pass directly through the walls of the 
small intestine into the blood stream. Glucose carried in 
the blood oxidizes to supply heat and energy to all the 
tissues of the body. Other carbohydrates, such as starch 
and complex sugars, must be broken down by digestion 
into simple sugars like glucose before the body can use 
them. Chemists have shown that even a little normally 
indigestible cellulose in vegetable foods may break 
down into glucose by bacterial action in the intestine, 

Glucose normally makes up 0.1 per cent of the blood. 
In the disease diabetes, the amount of glucose in the 
blood increases because the tissues oxidize too small an 
amount. In this case, excess glucose is given off in the 
urine. Persons who are ill and unable to take food ina 
normal way are often given glucose solution directly in 
the blood stream. 

Commercial glucose is a syrup made from cornstarch. 


The corn is steeped, ground, washed, and heated with 
hydrochloric acid in closed vessels, called converters. In 
the converters, the starch changes into glucose, and the 
acid acts as a chemical catalyst that speeds up the reac- 


ith sodium 
5 thick 
glu- 
lymaking. 
ther filling, 


RGE І. Bust 


tion. Later, workers neutralize the acid 
carbonate and remove it. The glucose lx 
and sirupy after the final treatment. Со! 
cose is used in brewing, canning, and « 
Glucose is also used in the manufacture of |: 
soap, and tanning extracts. 

See also CARBOHYDRATE; DEXTROSE; SUGAR. 

GLUE is a sticky substance made from the skin, bones, 
and connective tissues of animals. There arc three types 
of true glue: (т) hide or skin glue; (2) bone «lue; and (3) 
fish glue. All are impure forms of gelatin. Other ma- 


terials are sometimes called glues. But technically they 
are usually gums, cements, or adhesives. 

True glues result from the breaking down of protein 
matter in animal tissues and bones. When these tissues 


are heated in water, part of their structure dissolves into 
a clear solution. After the solution cools it forms a solid, 
jellylike mass, called gelatin. This gelatin is like food 
gelatin, but it is not pure. Completely dry gelatin is a 
transparent mass that will dissolve in water to form a 
solution with great adhesive capacity. 

Manufacturers of glue usually obtain the raw ma- 
terials for their product from slaughterhouses, meat 
packers, and tanneries, Scraps of hide, ears, tails, ten- 
dons, feet, and bones can be used for glue. Fish heads, 
bones, scales, and skins are also used. - 

Essentially the same operations are used whether the 
glue is made from bones, fish, or hides. Manufacturers 
prepare the basic ingredients, heat the stock, treat 1t 
to remove impurities, and dry the solution for use. But 
they use different methods to prepare the glue. : 

Preparation. Hides are first washed to remove dirt 
and then soaked until they are soft. Successive baths 
in water containing increasing amounts of lime make 
the hides swell. Washing machines remove most of the 
lime. Then the hides are ready for cooking. 


Joe Clark, Life, @ 1959 Time, Inc. 


Strong Plastic Glue, called epoxy, links its molecules with 
molecules of the materials it joins. The resulting bond often 
proves stronger than the materials themselves. To test its adhesive 
qualities, the glue was applied to a football helmet, above, 
which was then glued to a crossbar. The glue supported a 
195-pound football player dangling from the helmet, right. 


SOME USES OF GLUE 


LUGGAGE 


| FURNITURE 


_ Used to Join Pieces of Wood Together 


Bones are washed and the grease is removed before 
cooking. They may be broken up by an acid gas or a 
liquid. Or sometimes they are crushed under pressure. 


Fish paris are washed, and then crushed or shredded. 

Cooking Glue. Cooking breaks down the protein 
matter in tissues and changes it to glue. But care must 
be taken that the ingredients do not cook too long or at 
too high a temperature. Either of these conditions de- 
stroys the quality of the glue. Cooking is usually done 
in an open tank. But pressure tanks are widely used for 
untreated bones. The open tanks consist of large tubs 
heated by steam coils. The ingredients are placed in the 
tubs, covered with water, and allowed to cook until 
the liquid becomes concentrated. Workers drain the 
extracted liquid and heat it again until the glue be- 
comes thick, 

Clearing and Drying. Manufacturers use either 
chemical or mechanical methods to obtain clear glue. 
They may add alum, or an acid followed by egg albu- 
min. These form a precipitate that removes the un- 
wanted particles and leaves the glue clear. Some pro- 
ducers use mechanical filters in which the solution filters 
through paper or bone char. After the filtering process, 
the glue runs into pans for drying. Machines grind the 
dry glue and package it for shipping. Persons who use 
this glue steep it in water until it is soft, then place it in 
a glue pot containing hot water. Liquid glue is usually 


Binds Various Materials Together Strongly 


used in homes because it does not need to be heated. 

Uses. Manufacturers use glue as a sizing for millinery, 
textiles, and paper. Furniture makers use it to hold 
joints together, or to reinforce them. Bookbinders use 
glue to hold together the bindings and the pages of 
books, Liquid glue is sometimes used in homes for 
minor repairs. C. L. MANTELL 

See also ADHESIVE. 

GLUTAMIC ACID. See Wuzar (Other Products). 

GLUTEN, GLOO tun, is the substance in wheat and 
other cereal grains that makes dough rise. This grayish- 
yellow vegetable albumin is tough, sticky, somewhat 
elastic, and almost tasteless when separated from the 
grain. Gluten in wheat flour contains chiefly the two 
proteins, gliadin and glutenin. It can be separated from 
the flour if a dough is made from flour and water, and 
kneaded gently under running cold water. The starch 
washes away with the water in a milky stream until only 
the gluten remains. 

In breadmaking, gluten holds the carbon dioxide 
made by the yeast and makes the dough rise (see 
Brrap). The amount of gluten in flour depends on the 
kind of wheat used, Gluten usually makes up about 88 
per cent of the protein in bread. Lenna F. COOPER 

See also ALBUMIN; PROTEIN; YEAST. 

GLUTTON. See WOLVERINE. 

GLYCERIDE, or GLYCERID. Sec Far. 
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GLYCERIN 


GLYCERIN, GLIS urin(chemical formula, CsH;(OH);), 
is a sirupy liquid used extensively in the arts and medi- 
cine. It is colorless and has little odor, but tastes sweet, 
and feels oily and warm. 

Chemists usually call pure glycerin glycerol. Good com- 
mercialglycerincontains more than 99 per cent pure glyc- 
erol. The chemical formula shows that itis a compound of 
carbon, hydrogen, and oxygen. At a low temperature, glyc- 
erol may solidify into crystals. It rarely does this, how- 
ever, and chemists do not know just what starts the 
crystallization. The crystals melt at 63°F. Ordinarily, 
even the purest glycerin remains liquid, however cold the 
temperature. The boiling point, 552? F., isextremely high. 

It is very hard to set glycerin on fire. Pure glycerin 
burns with a colorless flame without charring, and 
leaves no ash. At ordinary temperatures, glycerin does 
not evaporate. But it absorbs moisture from the air. 

Sources. Glycerin is a by-product of the candle and 
soap industries. The fats and fatty oils found in plants 
and animals provide the raw materials to make it. These 
materials include cottonseed oil, lard, and tallow. 

In the manufacture of stearin for candles, the fats are 
treated with steam at a high temperature. Usually, the 
process requires the addition of a small amount of some 
substance which speeds up the action of the steam on 
the fat. Lime and sulfuric acid are among these sub- 
stances, called catalysts. The process gives one pound of 
glycerin for every nine pounds of stearin. Manufac- 
turers boil fats and alkalis together to make soap. One 
pound of glycerin is produced to about 11 pounds of 
dry soap. Distillation of the glycerin in superheated 
steam purifies it. 

Uses. Manufacturers add glycerin to many materials 
to prevent them from drying out. The commodities 
treated for this purpose include tobacco, copra (dried 
coconut), candies, heavily starched cotton goods, and 
inks for rubber stamps. 

Glycerin mixes with water and alcohol in all propor- 
tions, and dissolves many inorganic and organic sub- 
stances. Some dyes are dissolved in glycerin, then mixed 
with water, Stains made on linen by coffee and tea can 
be removed by moistening the material with glycerin, 
allowing it to stand for a time, and then steaming or 
washing it with hot soapy water. Glycerin added to 
water lowers its freezing point. Mixed with lead oxide, 
it makes a good cement, 

Glycerin feels warm to the touch. This is because it 
mixes with water which it draws from the skin. Because 
of its soothing effect, people use glycerin to ease inflam- 
mations. The same emollient property makes it useful 
as a cosmetic for chapped hands and sore lips. Locally, 
it has some antiseptic action. 

Taken internally in small doses, it is harmless, Larger 
doses act as a purgative, and empty the bowels’Glycerin 
Suppositories are small cones to be inserted into the 
rectum. They absorb water from the Surrounding tissues, 
and cause quick action by this irritation, Glycerin ap- 
plied to meat and untanned hides preserves them. The 
greatest industrial use of glycerin is in the manufacture 
of the powerful explosive nitroglycerin. Glycerin also in- 
creases a plant’s absorption of the antibiotic Streptomy- 
cin, used for blight control. 


Austin EDWARD SMITH 
See also NITROGLYCERIN; STEARIN. 
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GLYCEROL. See GLYCERIN. 

GLYCOGEN, GLYE koh jen, a tasteless, odorless white 
powder, belongs to the carbohydrate group of chem. 
icals. It is formed in the liver and muscles from exces, 
starches and sugars taken into the body. Starches and 
sugars are digested to the simple sugar glucose, which 
can then be changed into glycogen. 

Glycogen, often called “animal starch,” is stored in 
the liver and muscles as a reserve food. |i can easily be 
changed back into glucose. The glycogen of the liver 
keeps the supply of sugar in the blood at a constant 
level of 0.1 per cent. Glycogen in the muscles changes 
into sugar and oxidizes when the body requires quick 
energy. Crorce L., Busy 

See also CARBOHYDRATE; GLUCOSE 

GLYCOL, GLY kohl, or GLY kahl, is a iy pe of organic 
compound that has two hydroxyl groups, or —OH 


groups, attached to separate carbon atoms. Another 
name for these compounds is diol. Glycols are related 
to alcohols, which have one hydroxyl group attached 


to a carbon atom, 
The simplest glycol is ethylene glycol, which is a 


rather thick, colorless liquid. Its chemical formula is 
CH:OH-CH2OH. It has a high boiling point, and 
can be mixed with water. For these reasons, this com- 
pound has been widely used as a perman nt-type anti- 
freeze for automobile cooling systems. 

Polymers of ethylene glycol range from water-white 


liquids to waxlike solids. They are used as lubricants 
and solvents, and chemical intermediates, Manufac- 
turers use propylene glycol in pharmaceuticals, cos- 
metics, and even in foods. Propylene glycol is not 
poisonous. JAMES $. FRITZ 

GNAT, nat, is any one of various tiny insects. Many 
gnats suck blood from animals, but others do not bite. 


The most common blood-sucker is the i isquito, 

All gnats have two wings and a proboscis which may 
be either long and sharp, or short and blunt. The pro- 
boscis is a sort of snout, or trunk that th: biting type 
uses to pierce and suck. Most gnats lay their eggs on 
water, where they float from one to several days and 
then hatch. Others lay eggs in decaying plant material 
in mud, in tree holes, or even on dry ground that will 


later be covered with water. The buffalo gnat and its 
relatives, the black flies and turkey flies, live in most parts 
of the world, from the Arctic and Antarctic regions to 
the tropics, 

Many buffalo gnats live in the southern United States. 
An almost invisible gnat 
called the punkie is a trou- 
blesome pest in the north- 
ern woods and parts of the 
west. Indians called it the 
“no-see-um.” One family 
of gnats attacks plants and 
makes galls or swellings on 
them. The most harmful of 
these is the Hessian fly. 


Scientific Classification. 
Gnats belong to the family 
Simuliidae. Thecommon gnat 
Is genus Simulium, species 
vittatum. CARL D. DUNCAN 


See also DIPTERA; Hes- 
stan Fry; Mosourro. 


The Long-Faced Gnu has 
big horns and a head like a 
buffalo. One of the speediest 
animals in South Africa, it trav- 
els with a fas! trotting pace, 
taking large strides. 


GNATCATCHER is any one of several birds native to 


the Wester Hemisphere. Two of them, the blue-gray 
and the biack-tailed, are found in the United States. 
These birds build small, compact, down-lined nests, 
which they bind with spider webs and saddle to a limb. 


Scientific Classification. Gnatcatchers are in the fam- 


Шу Sylvitde. The blue-gray is genus Polioptila, species 
caerulea. T'he black-tailed is P. melanura, LEONARD W. WING 
GNEISS, juice, is a rock made of the same minerals as 
granite— quartz, feldspar, and mica. These minerals are 
arranged in layers. Some varieties of gneiss have horn- 
blende, garnet, or other minerals instead of mica. 


_ Gneisss are metamorphic rocks. That is, they are 
igneous or sedimentary rocks that have crystallized over 
again. Gneiss is used for paving blocks. Some kinds of 
gneiss make good building stone. Ernest E. Wanistrom 

See also METAMORPHISM; ROCK. 

GNOME. See ELF. 

GNOMON. See SUNDIAL. 

GNOMONIC PROJECTION. See Mar (Azimuthal 
Projections). 
GNOSTIC, МАНУ tick, was a member of one of several 
sects during the early years of Christianity. The Gnostics 
believed that knowledge, not blind faith, held the key 
to the mysteries of life. But they thought that knowledge 
came from spiritual insight, rather than from scientific 
study. The Gnostics attempted to harmonize Christian 
beliefs with Greek and Oriental philosophies. They 
made arbitrary interpretations, and caused much unrest. 
But they were the first to give the Gospels the same im- 
portance as the Epistles of the Apostles. Gnosticism refers 
to the Gnostics’ beliefs and activities.  Avsert E. AVEY 


St. Louis Post-Dispatch, Black Star 


GNU, noo, or WILDEBEEST, WILL duh BEEST, is a 
large, strange-looking African antelope. It has a long 
tail like a horse and horns like a buffalo, Gnu is the 
Hottentot name, and wildebeest the Dutch name. 

The gnu has a large head, broad muzzle, and a short, 
stiff mane. Tufts of long bristly hair grow on the face 
and the lower side of the head and neck. All gnu have 
horns and weigh from 300 to 475 pounds. 

Gnu liye in herds on plains or in scattered forests. 
A cornered gnu is one of the most dangerous fighters of 
all hoofed animals. 

The two species of gnu are the white-tailed gnu, with a 
mane and tail that are white, creamy, or black and 
white, and the brindledgnu. The brindledgnu grows larger, 
and its mane and tail are black. The brindled gnu lives 
in southern, eastern, and central Africa. 

Scientific Classification. Gnu belong to 
Bovidae. The white-tailed gnu is genus 
species gnu. The brindled gnu is C. taurinus. 

See also ANIMAL (color picture, Africa [Brindled 
Gnu]); ANTELOPE. 

GOA, GOEEWh (рор. 547,103), ченеіетевне теє 
listni hes he- Portiguese- seol 
se-Endia, It lies on the west coast of India, and 
covers 1,348 square miles. For location, see Inp1a (color 
map). Goa has a coast line of about 65 miles. Rice, 
spices, and timber are the main products. The city of 
Nova Goa, or Pangim, is the capital ,ofPortuguese-Fn 
dia. In this city is the tomb of Saint Francis Xavier, who 
died in Goa in 1552. His missionary work made Goa the 
first Christian colony in-the East Indies. See also PORTU- 
GUESE INDIA; XAVIER, SAINT FRANCIS, ROBERT I, CRANE 
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LEE А. 


GOAT has been called “the poor man's cow.” It is a 
relative of the sheep, useful for its milk, flesh, hair, and 
hide. Goats can be either wild or domestic. 

Like the cow, the goat belongs to the cattle family. 
It, too, is a grass eater. It has a special stomach so it 
can hastily swallow its food, store the grass, and then 
chew it later as a “cud.” Most domestic goats weigh 
from 100 to 120 pounds when grown. They do not grow 
so large as sheep. Their twisted flat horns turn back- 
ward, but not in a spiral like a ram’s. Their hoofs are 
divided in two, or cloven. A goat's tail is shorter than a 
sheep’s and it turns up. The male generally has a beard 


The Goat is supposed to be able to live on a diet of tin cans, 
Goats do not really eat cans, but it is true that they will lick or 
chew anything that may contain minerals, 


H. Armstrong Roberts 
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4 The Milk and Flesh of the Goat have Provided foog 
for people throughout the world since Ancient times, 


under the chin, and gives off a strong odor. Most females 
also have beards. Goats are normally covered with 
straight hair, but some kinds grow wool underneath, 
They can have many different cok from black to 
brown to the pure white Angora. 

Goats are rugged animals, and fi 
eat even on poor dry land. But goa: 
and to good food that is not too rich 
in a wet climate. 

The male goat is sometimes call: 
the female, a nanny goat. The proper : 
male is buck. The female is a doe, an 
one year old is a kid. 

Young goats are carried in the bodies of their mothers 
for 21 to 23 weeks before they are born. The female 
usually bears one, two, or three kid a time. These 
young goats are born fully haired, with ‘heir eyes open. 
They can run and jump four hours after birth. They are 
weaned at three to six months, Goats may live 10 to 
14 years. 

Wild Goats. The 10 species of 
mountains and rocky places. They are d 
groups, the ibexes and the goats prop 
Rocky Mountain wild goat live in | 
Himalaya Mountains in Asia. Like th 
Rocky Mountain goat is between the | 
antelopes. It lives high in the Rocky M 
perhaps the best mountain climber 
animals. It has long white hair, and 
eyes, and horns. 

Domestic Goats live throughout 1 
probably are descended from the wild | 
southwestern Asia. People raise larg 
parts of Europe, Asia, and Africa. Gi 
Egypt, India, China, the United Stat 
Mexico are raised mostly to produce mi 
is white, sweet, nouri ліпе, and easiei 
cow's milk. It contains more fat and 
proved helpful for tuberculosis patients, 
with stomach and bowel troubles. Probably more people 
throughout the world use goat's milk than cow's milk. 
Those who become used to it often likc it better than 
cow's milk. Butter made from goat milk is poor, but it 
makes some good cheeses. 

Goatskins make high-grade leather. The famous 
morocco leather is made from goatskin. Goats are often 
trained as pets, and harnessed to children’s carts. In 
many places, they serve as beasts of burden. 

Classes of Goats. There are three chief classes of 
goats. The first are the Swiss goats, which have pointed 
ears. These are the most important ancestors of most 
American and European breeds. The second type is the 
Nubian, with drooping ears. The third type is the group 
that grows wool. These goats include the populat 
Angora and the Cashmere. 

Goats raised for their milk include the Toggenburg, 
Saanen, and Nubian. The Toggenburg goat was im 
ported to America from Switzerland. In the United 
States it is the most popular milk goat. There are both 
long-haired and short-haired Toggenburgs. They have 
brown hair and a light stripe down each side of the face 
and gray or white hair below the knee. A grown doe 
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The Angora Goat is raised for its valuable long wool which 
is used to make clothes and long-lasting mohair rugs. 


a 


The Nubian Goats are bright brown to black 
in color. The females give very rich milk. 


The Saanen Goat has short hair, and the best are colored 
white or cream. The female goats give a large amount of milk. 


Rocky Mountain Goat is 
a relative of the true goat. 


USDA; New York Zoological Society 
The Suleiman Goat has long whiskers and curved horns 
that are shaped somewhat like a pair of giant corkscrews. 


. Zoological Socie! 
Wild Goats from Asia's Himalaya Mountains 
make their homes in plains and rocky places. 


USDA 


The Toggenburg Doe weighs between 100 and 135 pounds, 
and during certain months will give 3 to 6 quarts of milk a day. 


SOME MEMBERS OF THE GOAT FAMILY 


stands 28 to 38 inches high at the shoulders and weighs 
about 100 to 135 pounds. She usually gives three to six 
quarts of milk a day for two to six months a year. The 
milk is more abundant but of lower quality than that 
of some other breeds. 

The Saanen is another Swiss breed raised in America. 
These goats have short hair, and the best are pure white 
or cream-colored. A grown doe weighs 110 to 130 pounds 
and gives 4 to 6 quarts of milk a day. The production 
in a year averages 130 to 175 gallons. 

The Nubian is a long-eared, Roman-nosed goat that 
comes from Egypt, Ethiopia, and India. Nubians are 


among the largest of goats. An average billy stands 3 
feet high. Their short hair is usually black and brown, 
or black and white. Nubians give rich milk. This breed 
was crossed with the goats of England to produce the 
Anglo-Nubian, another good milk goat. 

Other breeds of milk goats include the Alpine and the 
Maltese goats. The Alpine holds the official world rec- 
ord for goat-milk production, 4,551.8 pounds for 10 
months. Only a few Maltese, natives of Malta, are 
raised in the United States. The common, or American, 
goat is a popular milk goat of the South. It is medium 
sized and of mixed origin. 
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GOAT ISLAND 


Angoras are the most important breed for the raising 
and selling of goat hair. They are natives of Asia Minor. 
Angoras have spiral horns, and a silky white fleece that 
hangs down in curly locks all over the body. The top 
hair grows 8 to 10 inches a year. It makes a sleek cloth 
called mohair that is widely used for robes, capes, suits, 
and plush upholstery. The average goat yields about 2$ 
pounds of wool at a shearing. An unusual one has given 
as much as 12 pounds. Most of the mohair grown in the 
United States comes from Texas and New Mexico. 
Angoras are also raised along the Pacific Coast. Their 
flesh has a better flavor than that of any other goat. 

The cashmere goats of India also grow valuable hair. 
They are smaller and more like common white goats 
than Angoras. Their underhair makes fine cashmere 
woolen fabrics. This breed is not raised successfully in 
the United States, 

Scientific Classification. Goats belong to the family 
Bovidae. True goats make up the genus Capra. The Rocky 


Mountain goat is classified as genus Oreamnos, species 
americanus. Victor Н. CAHALANE 


Related Articles in WorLD Book include: 


Animal (color picture, Mohair 
North America [Rocky Rocky Mountain Goat 
Mountain Goat]) Ruminant 

Cashmere Goat Sheep 

Ibex Wool 

Leather 


GOAT ISLAND. See NIAGARA Farts AND NIAGARA 
RIVER. 

GOATSUCKER, or NIGHTJAR, is one of a wide- 
spread family of birds that largely fly at night, The 
nighthawk and whippoorwill belong to this family. 

Goatsuckers are 8 to 15 inches long. Their dull 


The Goatsucker has soft, owl-like feathers, a wide head, large 
eyes, and a tiny hooked bill. The name comes from an old belief 
that goatsuckers lived by sucking milk from goats, 
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coloring, gray and brown mottled wi 
effective camouflage. The wings of goa 
and slender, and their very short bills 
the base. Goatsuckers catch their chic! 
while in flight. 

The name goatsucker comes from th 
the birds milk goats. This arose Беса 
wide, soft mouths and because they | 
near grazing, domestic animals. Th: 
comes from their night-flying and jarrin 

Scientific Classification. The ролхои ет 
Caprimulgidae. The common goatsucker o! 
Europe is Caprimulgus europaeus. H 
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ERT FRIEDMANN 


See also NIGHTHA WK; WHIPPOOR WIL I 

GOBELIN. See Tapestry. 

GOBI, GO bee, is a sandswept, treeless desert on à 
tableland, or plateau, a half mile above sea level in 
northeastern Asia. It is twice the size of Montana, and 
Covers 500,000 square miles in Inner Mongolia, in 
China, and in Outer Mongolia. For location, see CHINA 
(color map). 

There are few permanent settlements in the desert, 
but the construction of irrigation works in the areas of 
barren earth has slowly attracted some settlers. Most of 
the few people who live in the Gobi are wandering 
tribes, or nomads, who move their cattle and sheep from 
one of the few areas of grassland to another. These tribes 
go to permanent camps during the long, cold winter. 
_ The explorer Roy Chapman Andrews found indica 
tions of avery old civilization in the desert. Other explor 
ers, notably Nikolai Przhevalski and Sven Hedin, have 
made many valuable findings in the Gobi. The armies 
of Kublai Khan and Genghis Khan also roamed the 


Eastfoto 


Shifting Sand in the Gobi Desert of northern China must be 
held back by protective barriers when railroad tracks are laid. 


desert in ihe Middle Ages. Camel caravans and trucks 
cross the desert in summer, traveling between China 
and Siberia. During World War II, this route became 
importan! as a means of bringing supplies into China 
from Russia. ELDRED D. WILSON 

See also ANDREWS, Roy CHAPMAN; DESERT; Mon- 
GOLIA; NOMAD, 

GOBLIN. See FAIRY. 

GOD is the Supreme Being, the Creator and Ruler of 
the Universe, All Knowing, All Powerful, Infinite, and 
Ever Present. Throughout history, people have believed 
that there is a Power in the universe greater than them- 
selves. Early peoples were polytheistic. They worshiped 
many gods. Most religions today stress monotheism, or 
the belief in One God. They teach that all the world’s 
powers are expressions of one Supreme Being. 

Many devout persons believe in the existence of Al- 
mighty God as the most certain of their convictions. 
Philosophers have given various reasons for their belief 
that God exists. They see the handiwork of God in all 
things, even the lowliest plant. They argue that only 
God could have created an orderly universe. Many 
speak of God as the First Cause. They say that without 
Him nothing would be or would ever come to be. 

Some persons do not believe that there is a God. 
They are called atheists. Others, called agnostics, do not 
deny God, but say that man cannot know whether 
God exists, or what His nature is. See AGNOSTIC; 
ATHEIST, 

The Old Testament, or Hebrew Bible, does not con- 


GOD BLESS AMERICA 


cern itself with speculation about God's existence. It 
proclaims it as a fact. It speaks of God as Adonai, 
Elohim, and Yahweh, and teaches that He must be 
obeyed, worshiped, and loved as the one true God. The 
prophets emphasized the ethical relationship between 
God and man. They taught that God is all good, and 
demands moral conduct of His people. See JUDAISM. 

The New Testament speaks of God as the Father of 
men, the Savior, and the pure Spirit of Love. He 
appears as a personal God, at once human and divine. 
Christians believe that He offers His love and blessings 
to all through His son Jesus Christ. All Catholic and 
Eastern Orthodox churches and many Protestant 
churches accept the doctrine of the Trinity as the central 
teaching of Christianity. They believe that God is one 
Divine Being in three Persons, Father, Son, and Holy 
Spirit (or Holy Ghost). Not all Protestants accept this 
teaching. See TRINITY. 

Other Religions. The various religions of the world 
use different terms in speaking of God. Moslems call 
Him Allah, and insist on the oneness of Allah. They 
believe that Allah decides all events and all the acts of 
men. Hindus believe in a single spiritual being called 
Brahman. They hold that Brahman has no traits of either 
good or evil, and cannot be known by human beings. 
They pray to other gods who are pale and limited 
expressions of the supreme Brahman. The Taoists in 
China seek submission to the Tao, the moving force of 
the universe. In Japan, the Shinto religion does not 
worship one supreme being. Shintoists pray to hundreds 
of nature gods and ancestors. See Hmpus; ISLAM; 
Taorsts; SHINTOISTS. 

Gods of Ancient Times. Scholars have found that 
many early peoples were polytheistic. Early men 
peopled their world with spirits and gods representing 
the natural forces that they did not understand, such as 
the sun, the wind, and the rain. They thought of their 
gods as being much like men, with bodies, voices, and 
human desires. Many ancient peoples later came to 
regard one of their gods as the most powerful. In Egypt, 
King Amenhotep IV, or Akhenaton, who reigned from 
about 1370 to about 1350 B.C., made the god Aton the 
only one to be worshiped. In Greek mythology, Zeus 
was king of the gods. The followers of Zoroaster chose 
their heaven god, Ahura-Mazda, as the supreme one 
(see ZOROASTRIANS). The ancient Hebrews were mono- 
theists who worshiped Yahweh as their own God. At 
first they thought of Him as more powerful than the 
gods of other nations. Later, they taught that He is 
universal, the God of all mankind, James F. ANDERSON 


Related Articles in WorLD Book include: 


Allah Buddha Marduk 
Ancient Civilization Dalai Lama Mithras 
(Religion and Deism Mythology 
Ethics) Elohim Pantheism 
Baal Idol Polytheism 
Beelzebub Jehovah Religion 
Brahma Jesus Christ 


GOD BLESS AMERICA is a popular patriotic song of 
the United States. Irving Berlin composed it in 1917 
for his army show Yip Yip Yaphank, but he did not use 
or publish it until 1938. The song immediately became 
popular. See also BERLIN, InviNG. 
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GOD SAVE THE QUEEN 


GOD SAVE THE QUEEN, or GOD SAVE THE KING, 
is the national anthem of Great Britain. It is a prayer for 
the glory and happiness of the King or Queen of Eng- 
land. The United States uses the music for its song 
“America,” and other nations also have adopted the 
tune. Henry Carey is thought to be the composer of the 
melody. Since 1933 the melody has been played at a 
slow tempo in Great Britain, at the request of George V. 
The words of “God Save the King" are changed when a 
queen reigns. The first verse follows: 

God save our gracious King, 

Long live our noble King; 

God save the King! 

Send him victorious, 

Happy and glorious, 

Long to reign over us, 

God save the King! RAYMOND KENDALL 

GODDARD, JOHN. Sec FunNrTURE (Early American). 

GODDARD, ROBERT HUTCHINGS (1882-1945), an 
Amcrican scientist, was the father of modern rocketry 
and space flight. His experiments with solid and liquid- 
propellant rockets between 1909 and 1945 helped lead 
to the development of intercontinental missiles, earth 
satellites, and the explora- 
tion of space. Goddard was 
the first to prove by test 
that a rocket works in a 
vacuum, the first to work 
out the mathematics of 
rocket action, and the first 
to develop rockets equipped 
with propellant pumps, 
gyro-controls, and instru- 
mentation. Goddard fore- 
saw many of the space 
flight ideas that later be- 
came reality. In his trea- 
tise, *A Method of Reach- 
ing Extreme Altitudes” 
(1919), he proposed trying to reach the moon by rocket. 

Goddard was born in Worcester, Mass., and was edu- 
cated at Worcester Polytechnic Institute and Clark 
University. He began working on rockets in his student 
days. He continued this work as a professor of physics 
at Clark University. He financed his early work him- 
self. In 1916, the Smithsonian Institution, and later 
Daniel Guggenheim and The Daniel and Florence 
Guggenheim Foundation, granted him funds. Ridiculed 
at first as a “moon man” and dreamer, Goddard lived 
to see his work win recognition for putting man on the 
threshold of space. 

After his death, Goddard received many honors and 
awards, including the Congressional Gold Medal and the 
Langley Gold Medal. The National Aeronautics and 
Space Administration (NASA) named its research and 
engineering center at Beltsville, Md., the Goddard Space 
Flight Center. In 1960, the NASA, army, navy, and air 
force awarded the Goddard estate and The Daniel and 
Florence Guggenheim Foundation $1,000,000 for the 
use of the Goddard patents. 

See also ROCKET (Early Research), 

GODDEN, RUMER (1909- ), is a British author, 
Her novels, Black Narcissus ( 1939) and The River (1946), 
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G. EDWARD PrNDRAY 


were both set in India. They were made into successful 
motion pictures. Rumer Godden also wrote about Eng. 
land. A Candle for St. Jude (1948) concerns a Tonge 
ballet studio. Some of her other books include буру, 
Gypsy (1940), Take Three Tenses ( 194 5), and The Green 
gage Summer (1958). Her books for children include [ТД 
House. She was born in Sussex. HARRY Т. Moors 

GODETIA, goh DEE shih uh. is a group of popular an. 
nual garden flowers. They belong to the evening prim- 


rose family. About 25 kinds 

grow in North America, A 

common godetia, some. 

times called farewell-to. 

spring, is « slender, branch: 

ing plant that grows from 

12 to 30 inches tall. The 

leaves arc to 2incheslong. 

The lilac or pink flower 

are abou! 2 inches wide, 

with satiny petals, The 

flowers bloom from the 

middle of July to August, 

The godetia grows well in 

SPERM Mewar” the shade. The jlant was 
The Godetia Flower named alte: Chale H, 


Godet, a Swiss botanist. 
Scientific Classification. The common vodetia belongs 

to the family Onagraceae. It is genus (ойга, species 

amoena. DONALD. WYMAN 


See also EvENING PRIMROSE. 


Godey's Lady’s Book in 
1852 carried this picture. 
Called "The Bower,” the pic- 
ture shows how women dressed 
in the 1850's. Godey's Lady's 
Book was the first U.S, maga- 
zine published for women, 


GODEY, LOUIS AN- 
TOINE (1804-1878), in 1830 
founded Godey's Lady's 
Book, the first woman's 
magazine in the United 
States. It was edited by Sarah Josepha Hale. Some of 
the most noted writers of the day wrote for it, including 
Emerson, Longfellow, Poe, and Hawthorne. ; 

Godey was born in New York City. He had little 
formal education, but he liked to read. He became sell- 
Supporting at the age of 15 when he started work as 4 
clerk on a Philadelphia newspaper. Jonn Trssm. 

GODFREY OF BOUILLON, b00 FAWN (10602-1100) 
a famous early crusader, joined the First Crusade. When 
the Christians took Jerusalem in 1099, he was elected to 
rule the conquered city as Protector of the Holy Sepul- 
cher. He defeated the Moslems at Ascalon, completing 
the conquest of the Holy Land. He set a high stand 
for his successors. 


Chicago Public Library 


Historical Pictures 
Godfrey of Bouillon, Raymond IV, Boemund of Tarent, and 
Tancred of Havteville were the leaders of the First Crusade. 
The greatest of these was Godfrey, who later ruled Jerusalem. 


Godfrey was the second son of Count Eustace of 
Boulogne, who helped William of Normandy conquer 


England in 1066. Godfrey's mother was a daughter of 
Godfrey the Bearded, who at one time was Duke of 
Lower Lorraine. King Henry IV of Germany made 
Godfrey Duke of Lower Lorraine in 1087. Bouillon 
was his capital FRANKLIN D. Scorr 


See also CiivsapEs (The First Crusade). 

GODHAVN, GAHD nay гп (pop. 457), is a seaport 
in central Greenland. It lies at the southern tip of Disco 
Island on Davis Strait. For location, see GREENLAND 
(map). Fishing, sealing, and hunting rank as the chief 
occupations in this region. Godhavn has a magnetic 
observatory (established in 1926), a biological research 
station, and a radio station. Jens Nvnoru 

GODIVA, coh DYE vuh, LADY, the wife of Earl 
Leofric of Chester, England, lived during the 1000's. 
She asked her husband to reduce the heavy taxes he 
imposed as lord of Coventry. He agreed to do so if she 
would ride naked through the town. She asked all the 
townspeople to remain indoors, and, clothed only in her 
long hair, she mounted upon a horse and rode through 
the streets, According to one story, a tailor named Tom 
peeped through a shutter and was struck blind. ‘This 
traditional incident is the origin of our phrase, “Peeping 
Tom.” For centuries, a fair was held at intervals to 
celebrate Lady Godiva’s courage. KNOX WILSON 

GODKIN, EDWARD LAWRENCE (1831-1902), found- 
ed The Nation and edited it from 1865 to 1901. This 
liberal weekly newspaper established itself as one of the 
most influential periodicals in America. In 1881, The 
Nation became the weekly edition of the New York 
Evening Post. Within two years, Godkin was the Post’s 
editor, He carried on a successful campaign against the 
corrupt politicians of New York City’s Tammany Hall 
until he retired. Godkin was born in County Wicklow, 
Ireland, JOHN TEBBEL 

GODPARENT. See BAPTISM. 

GODS OF GREECE AND ROME. See MYTHOLOGY. 


GODWIN 


GODTHAAB, GAW T hawp (pop. 1,389), is the capital 
of Greenland. It lies on Davis Strait, near the entrance 
of Godthaab Fiord. For location, see GREENLAND (map). 
It has a harbor that is ice-free all year. Godthaab is the 
seat of the Greenland Council. It also has a teachers 
college and a radio station. Hunting, fishing, and sheep 
raising are the chief occupations of the region. 

A Danish-Norwegian missionary, Hans Egede, set up 
a mission at this site in 1721. The town was founded in 
1728. When World War II cut communications be- 
tween Greenland and its mother country, Denmark, 
Greenland wasadministered fromGodthaab. Jens Nynorm 

GODUNOV, BORIS. See Russi (The Time of 
Troubles); OPERA (Some of the Famous Operas). 

GODWIN, EARL. See EDWARD THE CONFESSOR. 

GODWIN is the family name of three noted British 
writers, Mary Wollstonecraft, William, and their 
daughter, Mary. 

Mary Wollstonecraft Godwin (1759-1797), is famous 
for her book A Vindication of the Rights of Women (1792). 
She argued that if women were not as well-educated as 
men, marriage could never be a true companionship. 
Many of her ideas were considered radical. Mary 
Wollstonecraft was born in Hoxton, England. She went 
to Paris in 1792 because she was interested in the 
French Revolution. While there, she fell in love with 
Captain Gilbert Imlay, an American, by whom she 
had a child. Later, she married William Godwin. She 
died after the birth of their daughter. 


Lady Godiva rode through the streets of Coventry, England, 
clothed only in her long hair, according to an old English legend. 
Sir Edwin Landseer painted this Sidesoddle Godiva in 1866. 


Brown Bros, 


GODWIN-AUSTEN, MOUNT 


William Godwin (1756-1836), was influenced by his 
reading of French philosophers of the 1700's, and 
became a freethinker and social reformer. His Political 
Justice (1793) greatly influenced the English liberal 
movement. The poet, Percy Bysshe Shelley, was one of 
many young men who came under his spell. Godwin 
believed that men could wipe out evil. He thought all 
government should be abolished through education. 
Godwin was born at Wisbeach. 

Mary Godwin (1797-1851), the daughter of Mary 
Wollstonecraft and William, married the poet Shelley. 
She wrote Frankenstein (see FRANKENSTEIN). Scorr ELLEDGE 

GODWIN-AUSTEN, MOUNT. See MOUNT Gopwin- 
AUSTEN. 

GODWIT, GAHD wit, is a wading bird of the snipe 
and sandpiper family. The godwit has a long bill which 
is curved slightly upward. It has long wings and a short 
tail. The body is 16 to 21 inches long. The godwits 
include the Hudsonian, the Pacific, and the marbled. 

Scientific Classification. Godwits belong to the family 
Scolopacidae. The Hudsonian godwit is genus Limosa, 
species haemastica; the marbled, L. fedoa; and the Pacific, 
L. lapponica, subspecies baueri. ALFRED M. BAILEY 

See also SANDPIPER; SNIPE. 

GOEBBELS, GUB uls, PAUL JOSEPH (1897-1945), 
was the official propagandist of Nazi Germany. As 
Minister of Popular Enlightenment and Propaganda, he 
tried to persuade both the Germans and the outside 
world to believe what the Nazis desired. He controlled 
publications, radio programs, motion pictures, and the 
arts in Germany, and in German-dominated Europe. 

Goebbels was born in Rheydt, the son of peasants. 
He helped Hitler bring the Nazis to power in 1933, and 
then worked at persuading the Germans to support the 
Hitler regime. A fanatical Nazi, he and his family 
committed suicide when Germany fell at the end of 
World War II. Lester B. Mason 

See also Nazism; Wortp War II (Psychological 
Warfare). 

GOEDUCK, GWEE duk, or GWEDUC, is a west Amer- 
ican clam that is larger than any other except the giant 
clam of the East Indies. The goeduck lives along the 
Pacific Coast from Puget Sound to San Diego. Its shell 
grows about 6 inches long, and the clam itself may 

The Goeduck Clam weigh as much as6 pounds. 
L. W. Brownen. IS name, also spelled geo- 
duck, comes from an Indian 
word meaning to dig deep. 
The goeduck burrows from 
2 to 3 feet into muddy sand. 
Itslong siphons reach above 
to the surface. Its mantle 
has two lobes, and its shell 
is made of two equal parts, 
called valves. The goeduck 
feeds on tiny living things 
in the sea, 


Scientific Classification. 
The goeduck is in the family 
Saxicavidae. It is classified 
as genus Рапоре, species gen- 
erosa. WILLIAM J. CLENCH 


See also CLAM. 
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GOERING, GUH ring, HERMANN WILHELM (1899. 
1946), was second to Adolf Hitler as a leader of Nazi 
Germany. He became Reich Marshal, and commanded 
the German air force. He also headed the German 


armament and war industry. He was the only Nazi 
with a distinguished service record in World War | 

Goering was born at Rosenheim, and became one of 
Hitler’s followers in the early 1920's. Elected to the 
Reichstag (German legislature) in 1928, he became its 
president. This enabled him to frustrate democratic 
procedures, and help Hitler gain unlimited power in 
1993. At the start of World War II. he was chosen as 
Hitler's successor. But his influence declined when the 
air force was unable to subdue En: land, prevent the 
invasion of the European continent, or stop the bomb. 
ing of Germany. 

Goering loved extravagant entertainment and de 


lighted in lavish uniforms 
and unusual military deco- 
rations, But even though 
he had a jovial personality, 
he was ruthless with oppo- 
nents and rivals. Gocring 
was judged guilty of war 
crimes at Nuremberg for 
approving concentration 
camps and the hated secret 
police. He took poison just 
before he was scheduled to 
be hanged. Lesrer B. Masox 

GOES, HUGO VANDER. 
See VAN DER Goes, Huco. 

GOETHALS, GO thulz, 
GEORGE WASHINGTON 
(1858-1928), an American 
civil engineer and army 
officer, directed the com- 
pletion of the Panama 
Canal. In 1907, after two 
civilian engineers had re- 
signed from the job, Presi- 
dent Theodore Roosevelt 
appointed Goethals as 
chief of the army engineers 
supervising construction of 
the canal. 

Goethals overcame many 
problems of organization, 
supply, sanitation, and health; and the canal was ready 
for use ahead of schedule, In 1914, Goethals retired from 
the army to serve as the first civilian governor of the 
Panama Canal Zone. He resigned in 1916. See PANAMA 
CANAL. 

Early Life. Goethals was born in Brooklyn, N.Y. He 
attended the College of the City of New York, and was 
graduated in 1880 from the U.S. Military Academy. He 
served as a second lieutenant with the corps of engines 
until 1885, and then taught civil and military enginee 
ing at West Point until 1887. Then Goethals supervised 
the construction of the canal, locks, and dams of the 
Muscle Shoals project on the Tennessee River, which 
was completed in 1889. 

During the Spanish-American War in 1898, Goethals 
Served as a lieutenant colonel and as chief of enginee's 
in the First Army Corps. He was assigned to the Gener 


Hermann Goering 


United Press Int, 


> 


Brown Bros. 


George Goethals 


Staff of the United States Army from 1903 to 1907. 
Engineer and Supply Officer. After his work on the 
Panama Canal, Goethals helped administer the Adam- 
son Eight-Hour law, which established the eight-hour 
day for railroad workers engaged in interstate com- 
merce. He also worked as a highway engineer for the 
state of New Jersey. In 1917 Goethals was recalled to 
active duty as general manager of the U.S. Shipping 
Board Emergency Fleet Corporation. He also served 
as acting Quartermaster General of the Army and as 
assistant chie! of staff and director of the Army's Divi- 
sion of Purchase, Storage, and Traffic. He was one of 
the greatest supply men produced during the war. 
Goethals retired from the army in 1919 and estab- 
lished a firm of consulting engineers. His company 
acted as consultant in developing the inner harbor of 
New Orleans. and on the Columbia Basin irrigation 
project. Goethals served as chief consulting engineer for 
the Port of New York Authority. He received many 
honors and was frequently called upon by state and 


national governments as an adviser. Rosert E. $онокктъ 
GOETHE, CAY tuh, JOHANN WOLFGANG VON 
(1749-1832). Germany's most famous writer, was one 


of the world’s greatest literary geniuses. His extraordi- 
nary imagination and versatility is unmatched in West- 
ern literature, He was highly successful in almost every 
field of writing. Although his political and scientific 
work is dwarfed by his artistic production, it shows his 
breadth of vision and the adaptability of his talent. 
Background of Culture. Goethe was born at Frankfurt- 
am-Main on Aug. 28, 1749. His father was a wealthy 


judge with an outstanding reputation. His mother was 
the daughter of the ruling burgomaster, or mayor, of 
Frankfurt, and was 21 years younger than her husband. 
Goethe’s father hired private tutors, and personally 
supervised his son's early education in languages, his- 
tory, science, and painting. 

At 16, Gocihe was sent to the University of Leipzig 
to study law. But he became more interested in the 


theater, literature, and the fine arts. The irregular stu- 
dent life ruined his health, and he was forced to return 


to Frankfuri, It took him more than a year to recover 
from his illness. 
In the spring of 1770, Goethe's father sent him to the 


University of Strasbourg to continue his study of law. 
He received his degree in 1771. While he was in Stras- 
bourg, he met Johann Gottfried Herder, who introduced 
him to new literary ideas and to such authors as Homer, 
William Shakespeare, and Jean Jacques Rousseau. 
Herder gave Goethe a new understanding of folklore 
and the poetry of the Bible. 

. Goethe's charming and profound love affair with 
Frederike Brion, daughter of the minister at Sesenheim, 
was another important experience during this period. 
The affair helped Goethe mature both personally and 
as an artist. 

First Successes. In the fall of 1771, Goethe began 
Practicing law in Frankfurt, with his father’s help and 
guidance. But his work did not satisfy him. During a 
brief stay at the Imperial Court of Justice in Wetzlar, 
he fell in love with the fiancée of a colleague and friend. 
He returned to Frankfurt in order to avoid a scandal, 
and remained there until 1775. During that time, he 
Wrote the first of the works that made him famous. They 
include the tragic drama, Götz von Berlichingen (1773), 


cal Pictures Service 


Young Goethe, left, sent the 
manuscript for Götz von Ber- 
lichingen to the publishers in 
the early 1770's, above. He 
wrote this drama in six weeks. 


Brown Bros. 


and the novel, The Sorrows of Young Werther (1774). 

At Weimar. At the invitation of Karl August, the 
18-year-old Duke of Saxe-Weimar, Goethe went in 1775 
to live in Weimar, the capital of the little dukedom and 
a city of about 6,000 inhabitants. He held a succession 
of government posts and became the duke’s chief ad- 
viser. He proved to be a tireless, capable, and con- 
scientious minister of state. But, in 1786, he grew tired 
of his life in the provincial town, and left for a long trip 
to Italy. When he returned in 1788, he retired from his 
state offices but kept the direction of the ducal theater 
at Weimar. 

In 1794, Goethe began his stimulating friendship 
with the poet Johann Friedrich von Schiller, which 
lasted until Schiller's death in 1805. After 1794, Goethe 
devoted himself chiefly to literature and his extensive 
studies of the natural sciences. His enormous science 
collections are still admired by visitors from all parts of 
the world. Goethe died at Weimar on March 22, 1832. 
His last words were “Mehr licht!" (More light!) 

Contribution to World Literature. Gocthe's novel The 
Sorrows of Young Werther was the first great German 
contribution to world literature. It made him world 
famous at 25. Napoleon Bonaparte read this moving 
story of unfulfilled love seven times. He was so impressed 
by it that he wanted to meet Goethe. Goethe’s two 
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GOG AND MAGOG 


other novels, The Apprenticeship of Wilhelm Meister 
(1795-1796), an educational novel, and Elective Affinities 
(1809), a marriage story, became models for later Ger- 
man novelists. He also wrote a four-volume autobiog- 
raphy, Poetry and Truth (181 1-1833). 

Goethe’s fame as a dramatist outside of Germany rests 
mainly upon Faust, a tragedy on which he worked for 
60 years. This account of man’s tragic journey through 
life to hell and heaven, with the devil as companion 
and God as the final goal, is the greatest German 
literary creation. 

Goethe wrote other plays which are still performed 
in German theaters. They include Götz von Berlichingen, 
Iphigenie auf Tauris (1787), Egmont ( 1788), and Torquato 
Tasso (1790). 

Goethe remains unsurpassed as a poet, the creator of 
some of the most beautiful poems in any language. 
The poems, written over the whole range of his life, 
move and delight readers. They include the early love 
Songs written in Strasbourg, the poems of classical per- 
fection during the time of his friendship with Schiller, 
the lyrical wonders of his West-Oestlicher Divan (1819), 
and the immortal verses of the Marienbader Elegie, last 
fruits of his wise old age. ©. F. MERKEL 

See also Faust; GERMAN LITERATURE; MEPHIS- 
TOPHELES. 

GOG AND MAGOG appear in the New Testament 
as two nations that make war on the Kingdom of Christ 
after being deceived by Satan (Rev. 20: 8). But in the 
Old Testament (Ezekiel 38-39), Gog is a prince of the 
land of Magog who leads the barbarian hordes of the 
north in an assault on Israel. Some scholars think Gog 
was Gyges, a king of Lydia in the 600's в.с. 

In Genesis 10: 2, Magog is son of Japheth, and a 
member of one of the peoples that lived north of Israel, 
Two famous statues at the Guildhall in London are 
called Gog and Magog. They were erected during the 
14005, and were replaced in 1708 and again after World 
War II. JOHN Васит 

GOGH, VINCENT VAN. See Van GOGH, VINCENT, 

GOGOL, GAW gawl, NIKOLAI VASILIEVICH (1809- 
1852), was a major Russian novelist and dramatist, 
His tales are noteworthy for their grotesque, romantic, 
and humorous caricatures, and for their bright, exag- 
gerated, and fresh style. His comedy, The Inspector- 
General (1836), a moral satire against bad government 
officials, often is regarded as the greatest Russian play. 
Its laughable characters and amusing situations have 
kept it popular, He produced his great novel, Dead 
Souls, and a famous short story, “The Overcoat,” in 
1842. 

Gogol was born in the Ukraine. He had an advanced 
high school education there, and at 19 went to Saint 
Petersburg (now Leningrad). He failed in his efforts 
to achieve fame as an actor, and was a civil service 
clerk and a history teacher. His first collection of stories, 
Evenings on a Farm near Dikanka (1831), brought him 
attention from readers, and also from the poet Alexan- 
der Pushkin, who encouraged the young writer’s literary 
hopes. 

From 1836 to 1844, Gogol lived abroad, mostly in 
Rome. He returned to Russia for short stays. During 
this period he wrote his novel Dead Souls. 
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In his later years, Gogol's great imaginative powers 
failed him. He grew mentally ill, and believed he had 
a divine mission to reform his sinful countrymen, He 
sought relief in religious pilgrimages and ascetic prac. 
tices. In a fit of depression, he burned the manuscript 
to the second part of Dead Souls and! claimed it Was а 
practical joke played on him by th devil. After this 
catastrophe, he fell into a state ‹ nelancholy, then 
became ill and died. ERNEST J. Sito, 

GOIDELIC. See CELT; GAEL. 

GOITER, GOI tur, is a condition i: 
gland becomes enlarged because it i either overactive 
or not active enough. This gland lic toward the front 
of the neck between the Adam’s apple and the top of 
the breastbone, 

The thyroid gland is one of the mosi 
ductless, or endocrine, glands. Its sec) 


hich the thyroid 


important of the 
tions control the 


rate of growth in children, and the rate of chemical 
changes in bodies of both adults ancl children. A person 
with a high rate of chemical change. or metabolism, is 
mentally alert, energetic, and physically active. One 
with a low metabolic rate is dull aud sluggish. The 
thyroid gland also affects respiration pulse rate, brain 
functions, and other ductless glands 

Doctors have identified several kinds of goiter. Ana- 
tomical goiter is an enlargement that often occurs in 
rapidly growing older children. It frec jenty disappears 


soon after growth stops. Toxic goiter ac 
activity of the thyroid gland. A persor 

suffers nervousness, rapid and irritable heart, shallow 
breathing, extreme hunger, and loss o! weight. When 
the eyeballs protrude in toxic goiter. ihe condition is 
sometimes called exophthalmic goiter. li the hidden, ot 


ompanies over- 
ith toxic goiter 


inward, goiter condition, the enlarged 11458 lies behind 
the breastbone, and cannot be seen in ihe neck. , 

Myxedema goiter results from an undciactive thyroid 
gland. When myxedema develops in adults, it causes 


slowness of mind and body, thickness of speech, low 
metabolism, and thickening of the skin. Cretinism is the 
name of this condition in children. Dwar хт and idiocy 
are the chief characteristics of cretinisin Myxedema 
most frequently results from lack of iodine in food and 
drinking water. It may also result fron: apid growth, 
pregnancy, or great emotional strain. Doctors treat it by 
giving patients an iodine preparation called thyroxint, 
an extract from thyroid glands. 

Goiter occurs most commonly in the Great Lakes Te 
gion and in some areas around the Rocky Mountains 
in the United States, and in certain mountainous dis 
tricts of Switzerland. Drinking water in these places B 
low in iodine. Goiter rarely occurs along coastal regions 
where the water is rich in ocean iodine. 

Goiter can be prevented by including sea food in the 
diet, eating table salt and drinking water that contains 
iodine, or taking iodine in some other form. But the 
amount of iodine taken into the body must be small. 
Living healthfully, especially during late childhood and 
Pregnancy, also helps prevent goiter. Н 

Doctors often treat goiter by surgery, especially in the 
toxic or choking forms. X-ray treatments have also 
proved effective. Doctors also use the drug thiouracil for 
treatment of toxic goiter. Hyman 5. RunINsTE 

See also CRETINISM; IODINE; Mayo (Charles H.) 
METABOLISM; THYROID GLAND. 

GOLAN. Scc Crrtes OF REFUGE. 


GOLD (chemical symbol, Au). This metallic element 
was one of the first known of all metals. The early cave 
man knew of gold. Possession of this bright yellow metal 
has been a mark of wealth for thousands of years. The 
ancient Egyptians knew how to hammer gold into 
leaves so thin that it took 367,000 leaves to make a 
pile an inch high. During the Middle Ages, a whole 
science called alchemy grew up around man’s efforts to 
make gold by artificial means. 

Modern scientists have succeeded in making some of 
the alchemists’ dreams come true. They can now extract 
gold from sea water, and the atom smasher can make 
gold from lead (he atom smasher can also make an 


unstable form of gold from platinum and iridium, both 
of which are more valuable than gold. But all the gold 
produced commer ially still comes from the earth. 

The mining of gold has become an important indus- 
try which is carefully supervised by the governments of 


all gold-producing countries. 
Properties of Gold 


Gold has been valuable throughout the ages chiefly 
because it is scarce. But this metal owes much to its 


physical properties of beauty, softness, resistance to 
chemicals, and density. Gold has a lovely yellow color 
and a soft metallic glow. Its softness makes it easy to 


work with. Scientists describe gold as ductile because 
it can be drawn out into fine wire. They say it is 
malleable because it can be hammered into thin sheets. 


It can be shaped into any form that is desired. After 
it is shaped, its ance to rust and other chemical 
changes from the air keeps it from tarnishing. 

When gold is to be made into a hard object, such as 
a piece of jewelry, it must be combined with some other 
metal. Such a substance is called an alloy. Gold alloys 
are measured by carats, A carat is equal to one twenty- 


fourth part. Thus, 24 carat (24K) gold is pure gold. 
Eighteen carat gold is 18 parts pure gold to 6 parts of 
alloy. 

Pure gold melts at 1,945° F. It is in Group I of the 


Gold Mined from 1492 to 1946 would form a cube weigh- 
ing 1,194,913,916 ounces. One pound of gold makes a thin 
wire 900 miles long. If all the gold in the cube were pounded 
into wire, it would stretch more than 67,000,000,000 miles. 
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Federal Reserve Bank of New York 
A Wall of Gold lines a vault in the Federal Reserve Bank of 
New York. Each gold brick weighs 27 pounds. A stack of seven 
bricks weighs more than an average man. 


table of chemical elements, with an atomic weight of 
197 and an atomic number of 79. Gold can be dis- 
solved in a mixture of hydrochloric and nitric acids, 
called aqua regia (see AQUA Кста). It may also be dis- 


solved in alkaline cyanide solutions, a hot solution of 
ferric chloride, thiosulfate solutions, mercury, or nascent 


(free) chlorine. 
How Gold Is Formed 


Scientists believe that gold is deposited from gases 
and liquids rising from beneath the earth’s surface. 
These gases and liquids travel toward the surface 
through cracks, or faults, in the crust. Gold is found in 
lode, or vein, deposits, in placer deposits, as a minor 
element in porphyry copper, and in sea water. 

Lode, or Vein, Deposits arc veins in the earth’s crust. 

Placer Deposits are large particles, called nuggets, and 
grains of gold in the beds of streams. These particles 
have been washed and carried away from a lode, or 
vein, by surface water, usually floodwater. Sometimes, 
such nuggets have been very large. The “Welcome Nug- 
get.” found in ‘Australia, weighed 248 pounds. Placer 
deposits are of two types, cluvial and alluvial. Eluvial 
deposits are found close to the vein of gold. Alluvial 
deposits are farther away, usually in stream beds. — 

Some gold is found in the bulky copper deposits 
called porphyry copper deposits. і | 

Gold in Sea Water. All sea water contains gold in 
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Early Methods of 
PLACERMINING 


Vertical Shaft goes into 
the earth and branches out 
40 meet the gold veins и... 


solution. The average amount is about one grain (five 
cents’ worth) of gold to one ton of water. For this reason, 
it is not feasible to mine gold from sea water, though it 
may be in the future. 

Gold is seldom found in an unalloyed, or pure, state. 
It is usually combined with silver in a natural alloy 
called an electrum. But it is usually associated with 
quartz, calcite, lead, tellurium, zinc, or copper, and is 
usually mined as a by-product of these metals, Only 
about 4o per cent of the gold production of this country 
is obtained from what may tightly be called gold n 


World Gold Fields 


The chief gold-producing countries of the world, in 
order of importance, are the Union of South Africa, 
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nines. 


HORIZONTAL SHAFT 


gold -bearing grav 
: riffled trou 


dowr 
which 


“= Chain of Buckets scoop plac 
er gold from the stream bed 


and dump it into the barge. 


Floating Stecm Shovel scoops 
vel and dumps it 
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Russia, Canada, the United States, Australia, ай 
Сһапа. 'Тһе гїсһезї gold field of the world is the v А. 
watersrand in the Transvaal of South Africa. T i 
Homestead mine at Lead, S.D., is the large ee 

mine in the Western Hemisphere. See LEAD [S.D.. f 
In the United States, the Mother Lode fields E 
California for many years supplied the greatest E 
gold. South Dakota now leads the states in gold pr 

uction, with Utah, Alaska, and California clo 
Ontario, Canada, is another of North America $ E. 
gold sources. Most of the gold there is found in E 
deep, quartz-gold veins. British Columbia. and Е 
Placer deposits of Yukon Territory also are importa 

gold-producing areas. d for 

Western Australia has been famous for lode gol 


go 


the surface when the vein reaches 


many years. During the early 1900’s, the Philippines 
also became important producers of gold. 


How Gold Is Mined 


The methods for obtaining gold vary according to 
the type of deposit. Two steps are necessary in all types 
of deposits: (1) to obtain the gold ore, and (2) to separate 
the gold from the ore. 

In most placer mining, both these operations take 
place at the scene of the gold deposits. But in under- 
ground mining, the ore is usually mined, transported 
to mills, and separated and concentrated there. 

All methods of placer mining are primarily a sifting 


(gravity separation) process. In the early days of placer 
mining, men panned the gold by hand. Sometimes they 
swirled water and gravel from an ordinary frying pan, 
leaving the heavier gold in the pan. But usually the 
hand miner used a shovel to scoop the gravel into a sort 


of cradle which held about six cubic feet of material. 
He rocked this cradle, washing and sifting out all the 
lighter materials until only the gold was left. 

The Hydraulic Giant is a means whereby water is 
directed at high pressure onto banks of gold-bearing 


gravel. The water washes the gravel banks into troughs, 
or sluices, which contain devices called rifles to trap the 
gold as the carth and gravel wash through. 


The Dredge is a power-driven gold-mining machine. 
It consists of a chain of buckets on a barge. Each bucket 
holds about six cubic feet of material. The buckets are 
lowered into the water on a boom. They revolve in a 


continuous chain to bring up placer gold from the 
stream bed. The dredge, which is usually on a barge 
that floats in a stream, also carries equipment to sepa- 
rate the gold from the other material. 

Many countries will not allow either dredging or hy- 
draulic mining because they destroy land and streams. 

Dragline dredges, often simply called drag lines, are 
lines of weighted dredge buckets which are dragged 
along the bottom of streams to gather up dirt and gravel 


containing placer deposits of gold. 
Power Shovels are huge machines which scoop up 
large quantities of gold-bearing sand and gravel from 
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South Dakota... , 559,337 oz. Ge ons 
DORs 385,875 oz. TERRA 
Ааѕка......... 2151230. QARAT 
California. ...... 2004560. HARA 
Arizona....... .142289 o. FAG 
Colerado....,...88,428 oz. AG 


Each symbol (7) stands for 50,000 fine ounces of gold mined each year. 


Based on a 4-year average of government statistics. 
— M eee 


GOLD 


stream beds. 'These shovels also work in connection with 
other equipment to separate the gold from other mate- 
rials on the spot. 

Lode, or vein, deposits of gold are mined in much the 
same way as coal or other minerals. Shafts which fol- 
low the direction of the vein are dug into the ground. 
Some gold is mined from the surface of the ground, 
where it may be contained in open cuts. The ore is 
broken up by exploding charges of dynamite placed in 
long holes bored into the rock by air-driven drills. 


The Milling Process 


There are three different milling methods generally 
used in separating gold from its ores or from sea water. 
These methods are called flotation, amalgamation, and 
cyanidatiun. 

Flotation. In the flotation process, particles of the 
finely ground ore are separated from each other accord- 
ing to the abilities of the different metals in the ore to 
attach themselves to an oily froth. Oils and chemicals, 
called flotation reagents, are mixed into the water before 
the ground ore is mixed in. Three types of chemicals 
are used, a frothing agent, a collecting agent, and a 
variety of inorganic chemicals. The frothing agent causes 
the water to foam. The collecting agent forms a film on 
the gold so that it will stick to air bubbles which go to 
the top. The inorganic, chemicals keep other metals from 
filming along with the gold. After the ore is placed in 
the water, air is blown in. This is called aeration. The 
gold particles are carried to the top in air bubbles and 
are skimmed off this frothy layer. 

Amalgamation is a method for collecting gold from 
other materials by using mercury. It is based on the 
tendency of gold to form an alloy, or amalgam, with 
mercury. The ore is finely ground and mixed with water 
to form a pulp. The wet pulp is passed through traps 
which separate the different minerals in the ore ac- 
cording to their weights. Finally, the pulp is passed over 
copper plates coated with mercury. These plates attract 
and capture most of the remaining free gold. The gold 
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Union of South Africa. . 16,299,097 oz. HARRAH 


ARRERA 

апасы 
Russia (ез!.)........... 9,750,000 oz. RARAARA 

ЗЕНОН: 
Canada... sien 4,474,182 oz. CIQUQUC 
United States......... 1,825,258 oz. GRE 


Australia.. e.e... s». 1,065,429 oz. Qt 
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DIFFERENT USES OF GOLD 


2 —. JEWELRY 
Gold Alloyed with other Metals 


Sa 


Tete 
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is then freed from the amalgam by heating it until the 
mercury boils off. 

Cyanidation is à process in which the ground ore is 
placed in a tank containing a weak solution of cyanide. 
The gold in the solution is then separated, or precipi- 
tated, by contact with metallic zinc. The resulting ma- 
terial is melted, or smelted, and cast into bars of gold 
bullion, 


Uses of Gold 


Standard of Value. The chief use of gold is as a 
standard of value for money, During the early part of 
the 1900’s, most of the countries of the world were on 
the gold standard. This meant that a stated amount of 
gold could be obtained for most Paper money at any 
national bank or at the national treasury. In the United 
States during this period, each paper dollar had a value 
of 25.8 grains of gold in the national treasury. 

In 1933, the gold value of the dollar was lowered con- 
siderably, and the United States officially “went off the 
gold standard.” That is, paper money could no longer 
be redeemed in gold. Nevertheless, gold was still the 
standard of measurement for the dollar, which now is 
defined as being worth т 3.714 grains of pure gold. Gold 
coins have not been minted in the United States since 
1933. Since 1937, most of this nation’s gold bullion has 
been stored in an underground depository at Fort 
Knox, Ky. 

Countries sometimes are forced to use their gold 
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Made from Attractive Gold Leaf Gold Threads Wounc through. $ 
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Gold Vault а! For! Knox, Ky. 


M 
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reserves to make payments w hen t currency 18 
unacceptable to those from whom th« ly. 
Jewelry. Gold is alloyed with other metals such as 
copper and silver to make many kinds o! jewelry. White 
gold, made from silver and gold, is a common setting 
for precious stones in rings. See JEWELRY : 
Other Uses. Gold is alloyed with copper or silver to 
make gold leaf. The metal is melted, molded into a bat, 
and then passed between rollers until it becomes à 
flattened ribbon about one eight-hundredth of an inch 
thick. The ribbon is cut into pieces one inch square, 
then laid between leaves of a very thin, tough paper. 
When there are 210 sheets of gold in the pile, it iscalleda 
cutch. Thisis bound in parchment, and laid on a marble 
block. Then it is beaten with a large hammer which 
may weigh as much as seventeen pounds 
After the first beating, the gold sheets have become 
three and one-half inches square. Each of these is S 
into four squares and placed between leaves of a speci 
membrane made from the intestines of an ox. This menr 
brane is called goldbeater s skin. Now it is beaten with à 
ten-pound hammer for twenty minutes. "e. 
The sheets are again taken out and again cut in fou 
pieces each, then beaten by a seven-pound hammer. 
This reduces them, after about four hours, to sheets 9? 
thin that light shines through them. They are about 
one two-hundred-thousandth of an inch thick. The b 
leaves are picked up by wooden pincers, laid on a leat 
cushion, and trimmed with a knife made of rattan t0 


Smithsonian Institution 


Some of the Gold Mined in California is found in large, 
leaflike aggregates which also contain small pieces of quartz. 


Gold Found in Quartz Veins in the earth’s crust usually oc- 
curs as threads, scales, or grains among the crystals of quartz. 


sheets three and one-half inches square. Twenty-five of 
these, between sheets of paper, make a “book.” The 
books are sold in packs of twenty. Gold leaf is used in 
the arts for lettering and gilding. Dentists also use it in 
large quantities to make fillings in teeth. Two other 
forms of gold, called gold pellets and sponge gold, are 
also used in dentistry. A type of precipitated gold is used 
in manufacturing ruby glass. It is called purple of Cas- 
sius. Gold lace is made by twining very fine strips of gold 
around silk. 


History of Gold 


It is not known when gold was first discovered. But 
vessels made as early as 3500 в.с. have been dug up at 
Ur in Mesopotamia (now Iraq). The skilled craftsman- 
ship shown in these gold objects suggests that the craft 
of working gold had been developed hundreds of years 
before they were made. The softness of gold made it 
easily worked by these people. 

History tells many stories of the efforts of the alche- 
mists to make gold during the Middle Ages. During the 
1500’s, the Spanish conquerors sought gold in the lands 


GOLD LEAF 


of the Aztecs in Mexico and of the Incas in Peru. These 
were the days when famous pirates and roving priva- 
teers looted the galleons which were carrying Spanish 
plunder from the Americas to Spain. In those days, a 
legend grew up about a land rich in gold called Æ? 
Dorado, meaning the golden. Here, gold was supposed to 
be as common as sand. Through the centuries, many 
men set out to find El Dorado, and they often thought 
they had found it. The rich gold discoveries in Cali- 
fornia, in Australasia, in Alaska, and in South Africa 
were all believed to be El Dorado at first. Each dis- 
covery began a gold rush, of which the great gold rush 
to California in 1849 is probably most famous. Men and 
women came to California from all over the world, In 
1828, Georgia had the first gold rush in America. 

From the discovery of America to the mid-1950's, the 
world has produced more than 2,330,000,000 ounces of 
gold. This is enough gold to make a cube measuring 


more than 44 feet on each side. Harrison Авніғу Ѕснмітт 
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Alchemy Ductility Goldsmithing South Dakota 
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Questions 


Why do governments keep possession of much of the 


gold of the world? 
What qualities make gold a desirable metal? 
How are gold alloys measured? 
How is gold taken from placer mines? 
What are the chief gold-producing countries? 
Why do some countries forbid placer mining? 
What is meant by “milling” gold? 
What was El Dorado? 


GOLD CERTIFICATE. See Moxey (United States 
Paper Money). 

GOLD COAST. See GHANA. 

GOLD CURE. See KEELEY, LESLIE. 

GOLD LEAF is gold beaten into thin strips used for 
gilding and other purposes. It is also used to letter signs 
on glass. Painters apply gold leaf to a window by means 
of a pasty material called size. The size is put in the area 
to be lettered, and tiny bits of gold leaf are applied 
with an instrument called a gilders tip. Gold leaf is 
usually put on the inside of a window. In surface gilding, 
it is applied to the outside of a glass surface. See also 
Gir.pixG; Gorp (Other Uses). 
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GOLD RUSH 


GOLD RUSH. The whispered word “gold” has acted 
on men like a fever since they first learned to cherish 
this glittering metal. Discovery of new gold fields once 
drew thousands of prospectors in a gold rush. In the 
1800's, men traveled by boat, on foot, or on horseback 
to reach gold fields where they hoped to make their 
fortunes. Towns grew up overnight, and new territories 
were explored and developed. Men and women under- 
went great hardships as they struggled to reach and 
stake out their claims ahead of other prospectors. 

On January 24, 1848, James Wilson Marshall dis- 
covered gold at Sutter’s Mill in California. As the news 
spread, men flocked to the vicinity to establish gold 
claims. By 1849, a large-scale gold rush was under way. 
San Francisco grew from a small town to a city of 25,000 
in a year’s time. Prices paid for food and lodging soared 
sky-high, because gold was cheap and commodities 
were scarce. Shacks rented for $100 and more a week, 
and a night’s rest on a simple cot cost as much as $15. 
So many miners went to California that the territory 
had enough people to be admitted as a state in 1850. 

A gold rush to Colorado in 1858 was marked by the 
slogan “Pikes Peak or Bust." One of the first news- 


The Discovery of Gold in California, Colorado, and the 
Yukon in the 1800's drew thousands of prospectors to these 
regions and began the settlement of many communities. 

Historical Pictures Service 


Prospectors During the 1849 Gold Rush in Cali- 
fornia searched in streams for gold, below. Water washed 
the gold down from veins in the mountains, 

Ayer Collection, Newberry Library 


papers of the West, the Rocky Mountain Ne 
Denver in 1859 during the height of the rush. 

Prospectors found gold in the Klondike district of the 
Yukon in 1897, and a gold rush began. In July, 1897, 
Skagway was little more than a dock and a genera) 
store. Three weeks later it was a town of almost 4,000, 
Eggs sold for a dollar apiece, and a plate of ham and 
eggs cost $10. More than 10,000 prospectors started the 
overland route from Skagway to Dawson in a year, but 
only 2,000 finished the trip. Many died along the way 
from cold, hunger, or disease. Ос were forced to 
turn back. But some men probably iade as much as 
$5,000 in three days of panning g Sacks of gold 
served as money. Men guessed at their value by li ting 
them, 

Gold rushes have been responsibl 
ment of mines and communities in 1 
world, including Australia, South А! 
Malaya, Mexico, and Siberia. 


Started in 


or the develop- 
ny parts of the 
ca, West Africa, 


Јонм R. Atom 


Related Subjects. See also the followiny articles: 
Alaska (Gold- Colorado (Gold- Klondike 
Rush Days) Rush Days) Western 


Australia (The 
Gold Rushes) 

California (The 
Gold Rush) 


Frontier Life 
(The Search 
for Gold and 
Silver) 


Fargo, 

William George 
Forty-Niner 
Gold 


The Golden Age in Greece 
centered in and about the 
Agora, or market place. Its 
shops, theaters, and govern- 
ment buildings stood at the 
foot of the Acropolis, the forti- 
fied hill in Athens, 


GOLD STANDARD. A country is on the gold standard 
when it will redeem any of its money in gold and when 
it agrees to buy and sell gold at a fixed price. This ties 
the country’s currency to that of other countries also 
following the gold standard. The United States used 
the gold standard from 1900 to 1933. In 1934, it 
dropped the gold standard by recalling all gold coins, 
giving Federal Reserve banks certificates for this gold, 
and backing Federal Reserve notes with certificates of 
gold deposit. LEONARD C. К. LANGER 

See also Money (Gold Standard). 

GOLD STANDARD ACT. See Money (Changes in 
the Monetary System). 

GOLD STAR. See DECORATIONS AND MEDALS. 

GOLD STAR MOTHERS, AMERICAN, is an organiza- 
tion of women who lost their sons in World Wars I and 
II. It received its name from the custom of placing a 
gold star on a service flag in honor of a man killed 
in war. The organization has about 25,000 members. 
It was founded in 1928 and has national headquarters 
in Washington, D.C. HARRIETT T. Masincure 

GOLD STAR MOTHER'S DAY honors mothers who 
lost their sons in World War I and II and the Korcan 
War. The American Gold Star Mothers, Inc., had re- 
uested Congress to authorize such a day. In 1936, 
Congress passed a resolution authorizing the President 
“to issue a proclamation calling upon the government 
officials to clisplay the United States flag on all govern- 
ment buildings, and the people of the United States to 
display the flag and to hold appropriate meetings . . . 
as a public expression of the love, sorrow, and reverence 
of the people of the United States for the American 
Gold Star Mothers.” Each President since 1940 has 
issued a proclamation each year officially designating 
the last Sunday in September for the observance of 
Gold Star Mother’s Day. RayMonp Нотт JAHN 

GOLD STAR WIVES OF AMERICA, INC., is an or- 
ganization of widows of servicemen who died in service 
or from service-connected disabilities after discharge. 
Members meet for mutual understanding and helpful- 
ness, Chapters have junior groups of the children of such 
servicemen. These members meet each year, with their 
mothers, at a national convention. The organization 
was founded in New York in 1945. 

GOLDBERG, "RUBE," REUBEN L. See CARTOON 
(Leading Cartoonists). 

GOLDBERGER, JOSEPH (1874-1929), an American 


Historical Pictures Servico 


physician, is remembered chiefly for his work on pel- 
lagra. He proved the disease was caused by lack of 
milk and meat, the main sources of vitamin B. After 
studying pellagra in asylums and institutions, he pro- 
duced it in inmates by limiting their diets (see PEL- 
LAGRA). He also added to the knowledge of yellow 
fever, typhoid, typhus, Rocky Mountain spotted fever, 
straw-mite itch, measles, diphtheria, and influenza. He 
was born in Giralt, Hungary. 

GOLDEN AGE is a term used by the Greek poet 
Homer to describe a remote period of the past that he 
considered more civilized and enlightened than his own. 
Homer had no written records that described such a 
period. But he might have been acquainted with the 
traditions of the wonderful Mycenaean and Cretan 
civilizations that had flourished long before the time 
in which he lived. 

Many historians have applied the phrase Go/den Age 
to the period when a nation reaches its highest peak 
of development, particularly in art, architecture, litera- 
ture, or science. For example, most historians maintain 
that the Golden Age of Greece actually dawned in the 
age of Pericles, from 461 to 431 в.с., long after Homer's 
time. During that period, Athens reached great heights 
in sculpture, architecture, and drama. Many other 
nations also enjoyed eras that have been described as 
their Golden Age. Historians would probably agree on 
the following Golden Ages: 

Egypt, 2200-2050 B.C., literature; Herakleopolitan 
Period, 2150-2050 s.c.; wealth and empire, 1570 to 
about 1100 в.с. (18th and early 19th dynasties). 

Rome, 27 B.c.-A.D. 14, the Age of Augustus. 

Mexico, 1440-1520, the reign of the Montezumas. 

Spain, 1474-1516, the reign of Ferdinand and Isabella. 

England, 1558-1603, the reign of Elizabeth I. 

France, 1640-1740, the reigns of Louis XIV and 
Louis XV. 

People of many nations regard the legendary past of 
their ancestors as their Golden Age of glory. ‘They usu- 
ally have few facts about these periods, but use their 
imaginations to fill the times with the highest virtues 
and ideals. They often speak of “the good old days" as 
having been the best. Kerra C. SEELE 

See also AEGEAN CIVILIZATION; AcE; HOMER. 

GOLDEN BELL. See FORSYTHIA. 

GOLDEN BULL. See CHarLes (IV) of the Holy Ro- 


man Empire. 


Henry H. Ferric 
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GOLDEN CALF 


GOLDEN CALF was an image made by Aaron for the 
people of Israel to worship (Exod. 32:1-8). Moses, their 
leader, was up on Mount Sinai at the time the calf was 
made. When he returned with the Ten Commandments, 
he found his people engaged in a festival in honor of this 
god. In his rage he destroyed the image. 

Bull worship was common in the ancient world. Other 
mention is made of it in connection with the golden 
calves of Jeroboam (I Kings 12:26-33). The people of 
Egypt worshiped the living Apis bull. In Canaan, bulls 
were associated with the cult of Baal. Cyrus H. Gorpon 

See also ANIMAL WORSHIP. 

GOLDEN CHAIN. Scc LABURNUM. 

GOLDEN FLEECE, in Greek mythology, was the 
golden wool of the sacred ram Chrysomallus. The fleece 
hung from a tree in a forest near the Black Sea, and a 
fierce dragon who never slept guarded it. 

King Pelias sent his nephew Jason to bring the fleece 
to him. He told Jason that finding the fleece would 
prove him worthy to inherit the throne. Jason gathered 
à crew of young men for his expedition. They called 
themselves the Argonauts. They sailed in the ship Argo 
to Colchis, the land of the golden fleece. 

The king of Colchis told Jason he could have the 
fleece if he would sow the teeth of a dragon and fight 
the crop of men that resulted. With the help of Medea, 
the king's daughter, Jason did as he was asked and 
went to get the fleece. Medea put the dragon who 
guarded it to sleep, and returned with Jason to present 
the fleece to King Pelias. 

See also ARGonauTS; JASON; MEDEA. 


PADRAIG COLUM 


Jason and the Golden Fleece is a story from Greek mythol- 
ogy. To obtain the fleece, Jason was forced to harness the 
fierce bulls and kill the dragon that guarded the tree, 


Culver 


The Golden Gate Is the Entrance to San Francisco Bay, 


GOLDEN GATE is a steep-sided channel at the en- 


trance to San Francisco Bay. ‘The Golden Gate Bridge 
spans the harbor opening. The channel measures four 
miles long and about one mile wide. I is deep enough 


for the largest ships. For location, sec CALIFORNIA (color 
map). The English explorer Francis Drake saw the 


Golden Gate in 1578, and may have given it its name, 
However, the American explorer J. C. Frémont claims 
that he named the Golden Gate. The lorty-Niners en 
route to the gold fields regarded the name as a good- 
luck symbol (see Forry-Niver). GEORGE $нАРТИ. 

GOLDEN GATE BRIDGE is onc of the largest and most 
spectacular suspension bridges in the world. It spans the 
Pacific Ocean for a distance of 6,450 lect to connect 


northern California to the peninsula of San Francisco. 
The huge towers of the bridge are amor the first struc- 
tures seen from ships as they approach: san Francisco. 
These towers stand on either side of i bridge, about 
1,125 feet from the ends. They hold up the two steel 
cables, 36} inches in diameter, from which the bridge 
hangs. The center section of the bridge between the 
towers is 4,200 feet long, the longest single span in the 
world. The floor of the bridge is 220 feet above the 
water, and go feet wide. It has a concrete six-lane road 
and sidewalks. Joseph B. Strauss designed. the bridge. 
Engineers completed it in May, 1937. at a cost of 
$35,500,000. ALEXANDER LAING 

See also Car1FORNIA (color picture). 

GOLDEN GATE COLLEGE is a coeducational school 
in San Francisco, Calif. It offers courses in accountancy; 
advertising, insurance, law, management, real estate, 
traffic, and general studies. The college has the first 
evening law school (founded in 1901), the first school of 
traffic (founded in 1903), and the first school of insur 
ance (founded in 1927) on the Pacific Coast. The 
YMCA founded the school in 1901. It was incorporated 
as a college in 1923. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). Arsa Т. RODGERS 

GOLDEN GATE INTERNATIONAL EXPOSITION was 
held in San Francisco in 1939 and 1940. It was called 
A Pageant of the Pacific. The exposition showed the 
achievements of countries that border the Pacific 
Ocean. It stressed the progress made possible through 
peaceful cooperation. The exposition was held on Treas 
ure Island, in San Francisco Bay. 

GOLDEN GLOVES TOURNAMENT. See BoxING 
(Amateur Boxing). 

GOLDEN HORN. See ISTANBUL, 

GOLDEN MEAN. See ARISTOTLE, 


GOLDEN RETRIEVER is a medium-sized hunting dog. 
It has won recognition in Great Britain and the United 
States as a smart, hard-working gun dog. The golden 
retriever stands from 20 to 24 inches high at the shoulder, 
and weighs from 55 to 70 pounds. It has a thick, double 
coat of flat, taffy-colored hair, and may have a few 
white hairs on its chest. Although trained as retrievers, 
some of these dogs may learn to hunt live game. They 
were first bred in Scotland about 1870. See also Doc 
(color picture, Sporting Dogs). WILLIAM F. BROWN 

GOLDEN ROBIN. See BALTIMORE ORIOLE. 

GOLDEN RULE is a precept, or rule of life, set forth 
by Jesus Christ in the Sermon on the Mount. According 
to Matthew 7:12, He preached, “Therefore all things 
whatsoever ve would that men should do to you, do ye 
even so to them.” (See also Luke 6: 31.) This rule may 
have been part of an early Christian catechism. People 
today believe that it should guide us in our treatment 
of our neighbors. 

The same principle is found in other great religions, 
although sometimes in a negative form. Hillel, the 
famous Jewish rabbi, said, *What is hateful to thee, do 
not unto thy fellowman.” In different versions, the rule 
has appeared in the teachings and writings of such 
philosophers as Confucius and Plato. An old saying 


of the ancient world was: *Do not do to others what 
you do not want done to you." Jesus Christ's rule 
differed [rom these ancient precepts because His has a 
positive and universally benevolent character. In neg- 
ative form, the rule becomes merely a principle of limi- 
tation and of restraint. BERNARD RAMM and FULTON J. SHEEN 


GOLDEN SPIKE NATIONAL HISTORIC SITE. Sec 
Отан (National Parks). 

GOLDEN STATE. See CALIFORNIA, 

GOLDEN TREASURY. See ANTHOLOGY. 

GOLDEN TRIANGLE. See Ртгтѕвовсн (Government 
and History). 

GOLDEN-WINGED WOODPECKER. Sce FLICKER. 

GOLDENEYE. See Duck (Wild Ducks). 

GOLDENROD, a common wild flower, belongs to the 
composite family. About 100 kinds grow in North 
America, and a few grow in Europe. The goldenrod 
grows along dry roadsides, in moist woods, in swamps 
and peat bogs, and in cultivated gardens. The most 
common kinds include the early goldenrod, the large, 
handsome Canada goldenrod, the blue-stemmed, the showy, 
and the sweet goldenrod, or Blue Mountain tea. 

The goldenrod has a slender stem like a wand. The 
leaves and stem may be smooth or hairy. The leaves 
may also have toothed, or jagged, edges. The bright 
yellow, or deep golden, flowers grow in thick, graceful 
clusters at the top of the stem. The flowers bloom in 
the late summer or early autumn. People incorrectly 
believe that the pollen of goldenrod causes hay fever 
and similar allergies. Its pollen is too moist and sticky 
to float freely through the air. The pollen of ragweed 
and several other light weeds, easily carried by the 
wind, is the real cause. 

The goldenrod is a favorite flower in America, and 
the suggestion has been made to adopt it as the national 
flower of the United States. Kentucky and Nebraska 
have adopted the goldenrod as their state emblem. 
Farmers find many of the goldenrods valuable as 
forage. People often dry the early goldenrod for interior 
decoration. Some brew the leaves of the sweet goldenrod 


GOLDFINCH 


to make tea. These leaves also produce an oil, used in 
medicine as a tonic. Thomas A. Edison developed a 
method for extracting natural rubber from the golden- 
rod, but the process proved too expensive for commer- 
cial use. 

Scientific Classification. Goldenrod belongs to the 
family Compositae. The early goldenrod is genus Solidago, 
species juncea; the Canada goldenrod, S. canadensis; the 
blue-stemmed, $. caesia. The showy goldenrod is S. speciosa; 
and the sweet, S. odora. Louis PYENSON 


See also FLower (color picture, Flowers of Roadside, 
Field, and Prairie). 

GOLDENSEAL, or ORANGEROOT, is a perennial 
flowering plant of the eastern United States. It is some- 
times called yellow риссооп, yellowroot, or Indian turmeric. 
It gets its name from its thick yellow root. Commercial 
growers dry and grind the roots for medicinal use. The 
plant’s showy, lobed leaves may be 8 inches wide. Its 
greenish-white flowers are 4 inch across. The golden- 
seal bears red fruits in large clusters. 

Scientific Classification. Goldenseals belong to the 
buttercup family, Ranunculaceae. They are genus Hydras- 
tis, species canadensis. DONALD WYMAN 

GOLDFIELD, Nev. (pop. 300), was the scene of one 
of the greatest gold rushes of all times. The town lies 
on a high plateau about 26 miles south of Tonopah. It 
is the county seat of Esmeralda County. For location, 
see NEVADA (color map). The gold rush began when 
rich gold deposits were discovered in 1903. By 1906, 
the town had a population of 20,000. 'The Goldfield 
mines produced $11,000,000 a year in gold by 1910. But 
the operations soon exhausted the mines. In 1948, some 
mining activity was resumed in the area. 

GOLDFINCH is an attractive songbird often called 
the wild canary because of its lovely song. The American 
goldfinch, the most common species in America, is found 
over most of the United States and southern Canada. 
This goldfinch has been adopted as the state bird of 
Iowa, Minnesota, New Jersey, and Washington. 

The American goldfinch is about 4$ inches long. ‘The 
male has a bright yellow body with a black head, wings, 
and tail. The female is olive brown above and yellow- 
ish below. These birds build compact nests shaped like 
cups. They weave plant fibers and thistledown so 
tightly that the nests will hold water. Goldfinches nest 
from July through September. The female lays from 
three to six pale blue or bluish-white eggs. 

Goldfinches like company, and often gather in small 
groups on the branches of a tree to bask in the sun. 
Their song is soft, and similar to that of a canary. 

The European goldfinch lives throughout Europe, 
where people used it as a cage bird for many centuries. 
In the late 1800's, the bird was introduced into the 
United States, but it became established only on 
Long Island and in adjacent areas of New York. ‘The 
European goldfinch has a red face. Its coat is gaudily 
marked with cinnamon brown above and white below. 

Goldfinches belong to the 
finch family, Fringillidae. The American goldfinch is 
genus Spinus, species tristis. The European goldfinch is 
Carduelis carduelis. GEORGE J. WALLACE 

See also Biro (table, State Birds; How to Identify Birds; 
color pictures, Birds That Help Us; Birds’ Eggs); FINCH. 
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Lucius ВЕЕВЕ 


Scientific Classification. 


GOLDFISH 


GOLDFISH is a type of carp also called golden carp. 
Young goldfish do not have bright colors, but many 
develop brilliant hues. They are all called goldfish, 
though their colors range from red, gold, and orange to 
bronze, brown, gray, black, and white. Multi-colored 
goldfish are produced by selective breeding from plain- 
colored goldfish. Goldfish are widely used in many lands 
as an ornamental fish. 

Kinds of Goldfish. Although roo fancy varieties 
exist, only about 20 kinds of goldfish are sold today. 
They have such names as comet, nymph, fantail, and 
veiltail, which tell how they differ from each other. 
Some have scales so thin that they can hardly be seen. 
They are called scaleless. These have deep red colors, 
and may have spots of blue, purple, lavender, or calico. 
Some grow only 2 or 3 inches long, and others grow to 
more than a foot in length. 

Some goldfish live to be very old. Golden carp are 
known to have lived over 50 years. Wild goldfish usually 
do not live longer than 15 years, and most goldfish in 
homes live less than five years. 

Their Care. Goldfish require little care compared with 


Comet Goldfish 


Black Moor 


many pets. A container with straight sides is better than 
a curved bowl, because it gives more surface for the 
absorption of air. The water should be about 65°F, Ex. 
treme changes of temperature are harmful. The Water 
must be clean. Goldfish should be fed once a day. They 
like to eat worms, bread crumbs, water fleas, and plants, 
They need something in the tank to provide sha e be- 
cause they have no eyelids. See Aovarrum (A Home 
Aquarium). 

Their Beginnings. The ancestor ‹ 
plain-colored fish of China and Japan 
in bodies of flowing water, such as lal« 
lose their striking appearance and k 
colored ancestors. Centuries ago, the ( 
fish to produce beautiful colorings and 
body forms. The Japanese helped « 
strange kinds seen today 

Goldfish were first bred in the United States in 1878, 
Today there are goldfish farms in ıı iny parts of the 
United States. 


the goldfish is a 
Goldfish placed 
s and rivers, soon 
« like their plain. 
ıinese bred gold. 
unusual fins and 
ite many of the 


Scientific Classification. Goldfish lx z to the family 
Cyprinidae. They are classified as genus Carassus, species 
auratus. 

See also САВР. 
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Common Goldfish 
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GOLDMAN, EDWIN FRANKO (1878-1956), founded 
the famous Goldman Band which gave public concerts 
in New York City for many years. He composed many 
marches and wrote several books on band music. 

Goldman was born in Louisville, Ky., of a family of 
musicians. At 17, he joined the Metropolitan Opera 
Orchestra as cornetist. Later he became a noted cornet 
teacher. Goldman conducted an orchestra for the first 
time in 1908, and organized his own band in 1918. 
At first, he presented only concerts of band music. Later, 
he became an important musical educator when he бй 
introduced symphonic music in his public concerts. Ашап Goldsmith 
Goldman founded the American Bandmaster's Associa- hammered and stretched gold 
tion in 1929. IRVING KOLODIN to make decorative objects 

GOLDSMITH, OLIVER (1728-1774), an English writer, | as this effigy beoker 
is best known lor three works. His poem “The Deserted ands of years ago. 


To begin vessel, sink the cen- 
‘ter of a thin sheet of gold in 
a hollow in the end of a log. 


Place the metal over a piece 

of wood and stretch toward 

the mouth by hammering. 
i 


Т» 


Village” (1770) describes the joys of Ше in a country Continued hammering pushes 
town and criticizes the economic, social, and moral metal toward front for face. 
forces responsible for the decline of the village. The 


Vicar of Wakefield (1766) is a short novel about the family 
of a country clergyman. His play She Stoops to Conquer 
(1773) is a comedy about a young London gentleman 
who falls in love with the daughter of a country squire 
when he mistakes her for the barmaid at an inn. Young 
and old readers still enjoy 
these works. 

Goldsmith was born in 
Ireland, the son of a poor 
Protestant clergyman. He 
received his bachelor’s de- 
gree from Trinity College 
in Dublin, and became a 
tutor for a wealthy family. 
He planned to emigrate to 
America, but changed his 
mind and decided to study 
d Î law at Dublin. But he 

Chicago Itistorieal Society again changed his mind. 
Oliver Goldsmith He studied medicine for a 
short time at the universi- 
ties of Edinburgh and Leiden, in The Netherlands, but 
never took a degree. For more than a year, he wan- 
dered over | urope living on what he could earn by 
playing his {lute and telling stories. When he returned 
to England, he got a job as a book reviewer. From that 
time on, he supported himself by writing. 

Goldsmith was a man who always lived beyond his 
means, Though one of the most graceful of English 
Writers, he was awkward in conversation. Nevertheless, 
his friends included some of the greatest Englishmen of 
his time, such as Samuel Johnson, Sir Joshua Reynolds, 
Edmund Burke, and David Garrick. Goldsmith died at 
46 of a nervous disorder, aggravated by worry over 
gambling debts. Scorr ELLEDGE 

See also Newsrry, JOHN; Nursery RHYME. 

GOLDSMITHING is the art of making jewelry and 
other objects from gold. It ranks as one of the oldest 
arts and has been practiced for thousands of years. 


Put carved wood form in ves- 
sel fo shape face and a wedge 
behind it to narrow neck. 


Flatten the beaker base by 
hammering it on a flat anvil. 


with embossed patterns or with tiny dots of gold. 

In England, the art of goldsmithing goes back at 
least to 1180, when the first known goldsmiths’ guild 
was established. In 1327, the Guild of London Gold- 
smiths received a royal charter. The English goldsmiths 
acted as money lenders and bankers in addition to 
making jewelry and other gold and silver objects. Gold- 
smithing probably reached its greatest development 
during the Renaissance in Italy. Benvenuto Cellini of 
Florence was probably the greatest Italian goldsmith. 
Cellini’s work became so well known for its beauty that 
he was called to Rome to make gold objects for Pope 
Clement VII (see CELLINI, BENVENUTO). 

Today, goldsmithing is part of the jeweler’s art. But 
the methods of making gold objects has changed little. 

GOLDTIT. See VERDIN. 

GOLDWATER, BARRY MORRIS (1909- — ), be- 
came a leader of the conservative wing of the Republi- 
can party in the 1960's. He won prominence when his 
name was placed in nomination as a presidential can- 
didate at the 1960 Republican national convention. 
His book, Conscience of a Conservative (1960), calls for a 
return to “limited government." Goldwater was elected 
to the United States Senate from Arizona in 1953, and 
was re-elected in 1959. He served in the U.S. Army 
Air Forces in World War II. He was born in Phoenix. 

GOLDWYN, SAMUEL (1882- ), pioneered in Amer- 
ican motion-picture production. He became noted for 
discovering writing and acting talent, for the taste and 
artistry of his films, and for his free and vivid use of 


Goldsmiths have made some of the world’s most beauti- 
ful art objects. 

Probably the oldest examples of the goldsmith’s art 
have been found in ancient Egyptian tombs. The 
Egyptians were skilled at shaping gold and soldering it 
Into jewelry. The Greeks and Romans also were skilled 
goldsmiths, The Greeks made gold objects decorated 


was 13. 


language. “Include me out,” is a famous “Goldwyn- 
ism.” His films include The Best Years of Our Lives 
(1947), The Secret Life of Walter Mitty (1947), Guys and 
Dolls (1955), and Porgy and Bess (1959). Born in Warsaw, 
Poland, Goldwyn came to the United States when he 


BARNARD HEWITT 


245 


GOLF. More people play golf than any other outdoor 
sport. Every year, millions of golfers walk or ride over 
golf courses, swinging at a small white ball with long, 
slender clubs. Golf emphasizes skill rather than strength. 
Each player tries to make as low a score as possible, but 
he must not interfere with his opponent’s play. In the: 
ways, golf differs from such sports as football and basket- 
ball. Persons of all ages—men and women, boys and 
girls—enjoy golf. The game offers exercise, healthful 
surroundings, and the challenge of overcoming such ob- 
stacles as water holes, sand traps, and trees and bushes. 

About 5,500,000 persons play golf in the United 
States every year. About a fourth of them are women. 
American golfers play on more than 4,000 private 
courses, 1,500 daily-fee courses (privately-owned courses 
that admit the public for a fee), and over goo publicly 
owned courses. These 6,400 courses occupy land valued 
at about $1,250,000,000. Americans spend about 
$25,000,000 a year on golf balls, and more than 
$100,000,000 for clubs and other golfing equipment. 

Golf is also a popular spectator sport. Thousands of 
golf fans follow famous golfers around the courses each 
year as they compete for trophies and cash prizes in 
tournaments. 


How to Play Golf 


The golfer tries to hit his ball into a distant hole in the 
fewest strokes possible. He uses one of several kinds of 
clubs to hit the ball. He competes against par, the 
number of strokes that the course officials decide are 
normally necessary to hit the ball into the hole. Par may 
vary from three to six strokes, depending on the length 
and difficulty of the hole. An expert golfer averages four 
strokes for each hole, or a score of 72 for 18 holes. 
allows an average of two strokes to reach the 
two putts to “sink” the ball in the hole. 

The Course, or playing area, consists of either 9 or 
18 holes. A person plays a round of golf when he plays 
18 holes in their correct order, If the course has only 
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This 
green, and 


The MacGregor бо, 


ice for a round, 
| the teeing ground, 


9 holes, golfers usually play over i 
Play starts on a small, flat area « 
Each player puts his ball on a pl or wooden tee or 
peg. He cannot touch the ball a; ntil he holes out, 
or hits it into the hole. After dris he ball from the 
ul with various 
area called the 


teeing ground, each player hits | 
clubs to another small, closely n 
putting green. There he putts the b. isually in one or 
two short, gentle strokes, into the ole, which is 4 
inches in diameter. Then the gi nove on to t 
next teeing ground. 

The entire area from the teeing 
usually called the hole, It has n 
length. It may be from 100 to 6o 
ground may be level or rolling, st 

Each golfer tries to keep his b 
stretch of mowed grass between th 
the putting green. If he hits the | 
may hit it into the rough, an area tha 
fairway on each side. The rough h 
the fairway, and may also have bus 
more difficult to hit the ball from ugh. 

The edges of the fairways and the approaches to the 
putting greens often have bunkers, or sand traps. These 
obstacles may be mounds, or they may be low places 


d to the holeis 
idard shape or 
is long, and the 
or curved. 
the fairway, 
ing ground and 
асс urately, he 
ally borders the 
gher grass than 
s and trees. ИВ 
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GOLF TERMS ——— — 


Address. A golfer is said to “address” the ball when 
he takes his ce to hit the ball, and rests the club hea 
on the ground just behind the ball at 

Birdie occurs when a golfer scores onc stroke under P 
on a hole. 

Bogey, BOH gih, occurs when a player sc ores ones 
more than par on a hole. f the 

Divot, DIHV ut, is a piece of turf knoc ked out 0 
ground when the club hits the ground below the E 

Eagle occurs when a golfer scores two strokes UP 
par on any but par-3 holes. strokes; 

Handicap, an allowance of a certain number of 
is given to a golfer competing against more skilled p! 
ers. He deducts his handicap from his total score. 


troke 


E gd 


the ground filled with sand. Hitting the ball from 
bunkers is especially difficult, and golfers try to avoid 
these traps. Many courses also have creeks, ditches, 
ponds, or ris and some border an ocean or a lake. If 
a golfer’s bal! goes into one of these water hazards,he may 
lift it out or play with another ball. But he must add an 
extra stroke to his score as a penalty. 

About hal! the holes of an 18-hole course are usually 
of medium length, or from 300 to 450 yards. The other 
half are generally divided between short holes (100 to 
250 yards) and long holes (451 yards or more). On rare 
occasions, а golfer scores a hole-in-one by knocking the 
ball from the teeing ground into the hole in one stroke. 

Eighteen-hole courses cover from about 9o to 150 
acres. Ninc-liole courses cover about half this area. The 
holes are arranged so that the players on one hole are 
[rom being hit by the balls of players on 
Sometimes golfers shout “Fore!” before 


fairly saf 
another hok 


they play а stroke. This warns golfers ahead of them 


a SS 

REARS T 
bihere 

* CUP 


GOLF 


that a shot is about to be made. Most courses form a 
loop, bringing the golfers back to a point near the first 
teeing ground at the end of each round. 

Golfers try to drive the ball as far as possible on long 
strokes. But they also must control the ball to keep it on 
the fairway and in a good position to approach the 
green. On shorter strokes, golfers try for accuracy in both 
direction and distance, because they want the ball to 
drop in the hole or stop as near it as possible. A putting 
green is usually laid out so that its farthest point is about 
100 feet from the hole. It generally has gentle slopes, 
and players must allow for the slope in aiming and 
stroking their putts. 

The Equipment includes small, hard balls and long, 
slender clubs. Each club is designed to play a particular 
type of stroke or to hit the ball a certain distance. 

Golf Balls used in the United States can weigh no 
more than 1.62 ounces, and must measure at least 1.68 
inches in diameter. The ball used in Canada and Great 
Britain has the same maximum weight, but it can be as 
small as 1.62 inches in diameter. The best balls have a 
small sac filled with a liquid substance, usually water or 
castor oil and liquid silicone. Rubber thread is wound 
under tension around this liquid. The thin, rubberlike 
cover has “dimples,” or mesh markings, that increase 
the ball's distance and accuracy in flight. 

Golf Clubs have heads made of wood or iron. The head 
is the weighted area at the end of the club that strikes 


Fairway Hazards found on golf courses, left, 
include ponds, tree-filled roughs, and sand traps. 
They make it harder for a golfer to reach the green. 


An 18-Hole Course might be laid out as shown below. Note 
that both nines start and end at the club house. Fairways with 
sharp bends, such as the 16th hole, are usually called dog-legs. 


y of Newsweek 


United Press Int.; Diagram Cour 


PARTS OF A 
GOLF CLUB 


Sole 


Athletic Institute; Wilson Sporting Goods Co. 
Golf Equipment includes clubs, balls, tees, and a bag 


for the clubs. Golfers may also wear spiked shoes. A 
full set of clubs has four woods, nine irons, and a putter., 


A Golf Ball, shown in actual 
size, left, has a dimpled cover 
that adds accuracy to figh 


Driver Brassie Spoon Spoon ma 

The Four Woods have little loft, or slope to the face of the club, and are used for Putters cre used for short, 

long-distance shots. The driver is used to tee off and the other woods for fairway shots. accurate shots on the green 
w J 
аз, 

2 3 5 6 7 8 9 j 
e 
Iron Iron Iron Iron Iron Iron Iron Iron weis 
Iron Clubs do not drive the ball so far as woods, but they woods. Properly swung, they hit the ball up in the air from rough 
give greater accuracy, Most of the irons have more loft than the 


lies and can add back spin to make the ball stop on the green. 


A Correct Swing is essenti 
As demonstrated by Sam S, 


al юй with accuracy апа distance. addressing the ball, Next, the golfer makes his backswind: 
nead, it starts, left, with the golfer shifting his weight to the back leg and cocking his wrists. As 
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Athletic Institute 


The Interlocking Grip, above, is 
used by many golfers. The little 
finger of the upper hand interlocks 
with the forefinger of the lower hand. 


the ball. The putter is usually considered an iron club, 
although many putters have aluminum heads. Each 
club has a different angle of /oft, or slope, on the face, 
or side, of the head that hits the ball. A relatively 
straight-faced club sends the ball farther than a club 
with a lofted face. A golfer may use a maximum of 14 


clubs during a round. Beginners need only about seven 
clubs. Experi players usually carry 4 woods and 10 irons. 
Woods have large, thick heads and comparatively 


little loft on their faces. Golfers use them on the teeing 
ground anc other places where distance is required and 
the ball has a good lie (is resting high on the grass). The 


No. 1 wo r driver, has the least loft of any club except 
the putter. Golfers use it on the teeing g ound of a long 
hole. Experienced players can usually drive the ball 


about 260 vards if there is little wind and the ground is 
fairly level. The No. 2 wood, or brassie, has slightly more 
loft. Players use it for long strokes off the fairway. The 
No. 3 wood has a little more loft than the brassie, and 


A Correct Stance is fundamental to swinging with accuracy and power. The drawing, 
above, shows the position of the feet for each stroke for a right-handed golfer. The left 
foot stays in about the same relative position to the ball. But the stance is closed to 
hit with the shorter clubs by moving the right foot to the left and toward the ball. 


the No. 4 wood is lofted even more. ‘These woods are 
called spoons. They give less distance than the No. 2 
wood, but they are casier to use because the added loft 
drives the ball into the air from a poor lie. 

Irons have much thinner and more bladelike heads 
than wooden clubs. They can cut through turf and hit 
the ball better from close lies, But they do not drive the 
ball as far as woods. Players use irons when the ball 
has a poor lie, or when the distance to the hole does 
not require the use of a wood. As the ball gets closer to 
the hole, the golfer uses the iron that will give him the 
proper distance. Most manufacturers make irons in sets 
numbered from 2 to 10. The No. 4 wood, which gives 
about the same distance and is easier to use, has almost 
completely replaced the No. 1 iron. 

The wedge, usually marked No. 10, is the most lofted 
iron, Golfers use it for high, short shots, and for explosion 
shots in the sand. A golfer makes an explosion shot when 
he swings his wedge into the sand behind the ball and 


Wilson Sporting Goods Co. 


the golfer starts his downswing, he uncoils his body, shifting. his 
weight forward. He uncocks his wrists to snap the club into 


the ball, and follows through. The golfer must keep his eyes 
on the ball throughout to avoid missing or topping it. 
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The Diagram Shows the Distance in Yards an Average Golfer Should Reach with Each Iron. 


“explodes” the ball out of the sand. The cushion of 
sand between the ball and the club face prevents the 
ball from going far. 

The putter is generally the last club used on each hole. 
Putters vary in form and shape, but always have straight 
faces. On the green, golfers “stroke” a putt with a gentle 
swing of the club. 

A player buys clubs that have the proper “feel” for 
him. He determines this by the length, weight, and 
flexibility of the slender club shaft. Nearly all clubs 
have steel shafts. They formerly had shafts made of 
hickory wood. ' 

Good Form, or golfing style, can usually be learned 
by taking lessons or by studying the style of expert 
"players. Every golfer must first learn to grip the club 
properly. The left hand uses a combination palm and 
finger grip on the club shaft. The right-hand grip is 
largely a finger grip. The two hands should form a 
single unit, so they can work together. The little finger 
of the right hand overlaps, or interlocks with, the index 
finger of the left hand. The golfer spreads his feet about 
as far apart as the width of his shoulders for long shots, 
and slightly closer together for shorter shots. His head 
remains still, and he keeps his eyes on the ball. 

The Game is played in two basic ways, match play 
and medal play. In match play, the player who puts the 
ball in the hole in the least number of strokes wins the 
hole. If each player takes the same number of strokes, 
the hole is said to be halved. The player who wins the 
most holes wins the match. In medal play, the golfer with 
the least number of strokes in the entire round wins. 
Medal play is sometimes called stroke play. 

Tournaments may be played at either match or medal 
play. Professionals usually compete at medal play, and 
amateurs at match play. When professionals and ama- 
teurs compete in the same tournament, they use medal 
play. In match play, the player competes against a 
single opponent. In medal play, the player competes 
against all other players taking part in that round of 
the tournament. 

A player can be “on his own,” or he may have a 
partner in either match or medal play. However, medal 
play is seldom played on a partnership basis. One player 
competes against another in an individual match. Two 
players play against two others, with each golfer using 
a different ball, in a four-ball match. The score for each 
team on each hole is the lower of the scores made by 
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the two partners. When two players play against two 


others, with each side playing alternaic strokes on one 
ball, it is a Scotch foursome match. ‘| cse. match and 
medal forms of competition can be varied. One popular 
form of scoring, the Nassau system, gives a point to the 
winner of each g holes, and an additional point to the 
winner of the full round of 18 holes. 

History 

Beginnings. Golf probably developed in Scotland 
about 1100 from a Roman game called paganica. The 
Romans, who occupied parts of England and Scotland 
from about 100 B.C. to A.D. 400, played paganica in the 
open countryside with a bent stick and a leather ball 
stuffed with feathers. Written reports o! golf date back 
to 1457. In that year, the parliament o! King James I 
of Scotland banned “‘futeball and golf. because their 
popularity threatened the practice of archery fornational 
defense. The ban on golf ended whoo England and 
Scotland signed a treaty of “perpetual peace” in 1502 

Golfers played with a leather-covc..d ball stuffed 
with feathers, called “the feathery,” wn: i! 1848. In that 
year a ball of solid gutta-percha, called `ihe gutty,” was 
introduced (see GurrA-PERCHA). Coburn Haskell, а 
Cleveland golfer, invented the present type of bal 
in 1899. 

Early Organizations. The first permanent golf club 
on the American continent was the Royal Montreal 
Club, established in Montreal, Canada. in 1873. The 
first in the United States, the Foxburz (Pa.) Country 


Club, was established in 1887. The St. Andrews Gol 
Club, in Yonkers, N.Y., opened in 1888, with a six-hole 
course laid out in a pasture. The St. Andrews Club 
helped organize the United States Golf Association 
(U.S.G.A.) in 1894. The first stroke-play national golf 
championship in America was held that year in New- 
port, R.I. The U.S.G.A. held its first open championship 
tournament at Newport, R.I., in 1895. The first 18-hole 
course in the United States opened in 1893 at Wheaton, 
Ш, It was designed for the Chicago Golf Club. The fint 
public course, in Van Cortlandt Park in New York 
City, opened in 1896. 

Women's Golf in the United States began about two 
years after the Shinnecock Hills Club was founded on 
Long Island, N.Y., in 1896. It had a nine-hole course 
for women. But women had played golf in Great Britain 
hundreds of years earlier. Mary, Queen of Scots, maY 


FAMOUS TOURNAMENT CHAMPIONS 


Year U.S. Open U.S. Amateur U.S. Women's Amateur 
in 
1910 Alex Smith W. C. Fownes, Jr. D. I. Campbell 
1911 J. J. McDermott Harold H. Hilton Margaret Curtis 
1912 J. J. McDermott Jerome D. Travers Margaret Curtis 
1913 Francis Ovimet Jerome D. Travers Gladys Ravenscroft 
1914 Walter Hagen Francis Ouimet Mrs. Н. А. Jackson 
1915 Jerome D. Travers Robert A. Gardner Mrs. C. Н. Vanderbeck 
1916 Charles Evans, Jr. Charles Evans, Jr. Alexa Stirling 
1917-18 No tournaments 
1919 Walter Hagen 5. D. Herron Alexa Stirling 
1920 Edward Ray Charles Evans, Jr. Alexa Stirling 
1921 Jomes M. Barnes Jesse P. Guilford Marion Hollins 
1922 Gene Sarazen Jess W. Sweetser Glenna Collett 
1923 R. Т. Jones, Jr. Max R. Marston Edith Cummings 
1924 Cyril Walker R. T. Jones, Jr. Mrs. D. C. Hurd 
1925 W. Macfarlane R. T. Jones, Jr. Glenna Collett г 
1926 R. T. Jones, Jr. George Von Elm Mrs. G. H. Stetson 3 zs T + 
1927 Tommy Armour R. T. Jones, Jr. Mrs. M. B. Horn Mega a i 
1928 Johnny Farrell R. T. Jones, Jr. Glenna Collett "Slamming" Sammy Snead, above, ranks 
1929 R. T. Jones, Jr. Н. R. Johnston Glenna Collett among the all-time great professional golfers. 
1930 R. T. Jones, Jr. R. T. Jones, Jr. Glenna Collett 
1931 Billy Burke Francis Ouimet Helen Hicks 
1932 Gene Sarazen C. R. Somerville Virginia Van Wie 
1933 John Goodman G. T. Dunlap, Jr. Virginia Van Wie 
1934 Olin Dutra W. Lawson Little, Jr. Virginia Van Wie 
1935 Sam Parks, Jr. W. Lawson Little, Jr. Glenna Collett Vare 
1936 Tony Manero John W. Fischer Pamela Barton 
1937 Ralph Guldahl John Goodman Mrs. J. A. Page, Jr. 
1938 Ralph Guldahl Willie Turnesa Patty Berg 
1939 Byron Nelson Marvin H. Ward Betty Jameson 
1940 W. Lawson Little, Jr. В, D. Chapman Betty Jameson 
1941 Craig Wood Marvin H. Ward Mrs. Frank Newell 
1942-45 No tournaments 
1946 Lloyd Mangrum Ted Bishop Mildred" Babe"Didrikson 
1947 Lew Worsham Robert Riegel Louise Suggs 
1948 Ben Hogan Willie Turnesa Grace Lenczyk 
1949 Cary Middlecoff Charles Coe Mrs. D. G. Porter 
1950 Ben Hogan Sam Urzetta Beverly Hanson 
1951 Ben Hogan Billy Maxwell Dorothy Kirby 
1952 Julius Boros Jack Westland Mrs. Jacqueline Pung 
1953 Ben Hogan Gene Littler Mary Lena Faulk 
1954 Ed Furgol Arnold Palmer Barbara Romack 
1955 Jack Fleck Harvie Ward Patricia Lesser 
1956 Cary Middlecoff Harvie Ward Marlene Stewart 
1957 Dick Mayer Hillman Robbins Joanne Gunderson А "OE К 
1958 Тотту Вой Charles Coe Anne Su Wilson Sporting Goods Co. 
1959 Bill Casper, Jr. Jack Nicklaus Barbara Mclntire Ран Ае 
у Berg, shown chipping onto a green, be- 
1960 Arnold Palmer Deane Beman Joanne Gunderson came one of the top American woman golfers. 


Athletic Institute Wilson Sporting Goods Co. 


0 from a Roman game Cary Middlecoff, above, shows the putting 


Golf Probably Originated in жеце acta ib stuffed leather ball. skill that made him a top professional golfer. 


Called paganica. Early golfers used bent sticks and a feather- 
251 


GOLF 


have been the first woman player. She used the word 
cadet, or pupil, for a person who carried the golf clubs for 
a player. This word later became caddy or caddie. 

Golf Associations. The United States Golf Associa- 
tion was founded on Dec. 22, 1894. It makes the rules 
used in the United States, and conducts major tourna- 
ments. It does not allow any player who profits finan- 
cially from golf to remain an amateur. Golfers in 
Canada and most other countries follow rules set by the 
Royal and Ancient Club of St. Andrews, Scotland. 

The Professional Golfers’ Association (P.G.A.) was 
founded in 1916. It has about 6,000 members. About 
100 of these golfers are playing professionals, who earn 
their living chiefly by winning prize money in tourna- 
ments. The rest are club professionals, who give lessons at 
golf clubs and sell equipment. 

Principal Tournaments in the United States include 
the U.S.G.A. Open, the U.S.G.A. Amateur, and the 
Masters. Both amateur and professional golfers compete 
in the U.S.G.A. Open or U.S. Open. The U.S.G.A. 
Amateur, or U.S. Amateur, is the major tournament for 
amateur golfers. The U.S.G.A. also holds open and 
amateur tournaments for women players. The Masters 
tournament, one of the most famous golfing events, is 
held annually at the Augusta (Ga.) National Golf Course. 

International Matches. Amateur teams representing 
the United States and Great Britain compete in the 
Walker Cup series, the oldest international team match. 
G. Herbert Walker, then president of the U.S.G.A., pre- 
sented the cup for the series, which started in 1 922. 
Eight-man teams, selected by the U.S.G.A. and the 
Royal and Ancient Golf Club, compete every other 
year. The series is played alternately in the United 
States and Great Britain. 

Professional eight-player teams from the United States 
and Great Britain compete for the Ryder Cup. The pro- 
fessional golfers’ associations of the two nations choose 
the teams, The tournament is held every other year, 
alternating between the countries. The series started in 
1926. Samuel Ryder of England presented the cup. 

The Curtis Cup is the only women’s international 
match. It features six-woman amateur teams from the 
United States and Great Britain, and is held every other 
year, with the site alternating. Harriet Curtis and her 
sister Margaret, who won a total of four U.S.G.A. 
Women's Amateur titles, donated the cup. Competition 
began in 1930. 

"The Americas Cup competition started in 1952. Six- 
man amateur teams from the United States, Canada, 
and Mexico play every other year in one of the three 
countries. The U.S.G.A., Royal Canadian Golf Asso- 
ciation, and the Asociación Mexicana de Golf pick the 
teams. Jerome P. Bowes, a president of the Western 
Golf Association, presented the cup. 

Six-man professional teams representing the United 
States and Canada compete every year in Canada for 
the Hopkins Cup. The series began in 1952 for a cup 
donated by John Jay Hopkins. 


Golf Immortals 


For separate biographies of the most famo lfe 
see the Related Articles at the end of this article. The PE 
lowing list includes short biographies of other great 
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sportsmen who have won fame as golfers. 

Ball, John (1861-1940), the first great amateur golfer, 
won the British amateur title eight times between 1888 
and 1912. He was born in Holylake, England, 

Berg, "Patty," Patricia (1913- ), one of the greatest 
women golfers, won the U.S. Women’s Amateur title in 
1938, the U.S. Women’s Open in 1946, and many other 
tournaments. She was born in Minne lis, Minn, 

Hilton, Harold (1868- ? ), was perhaps the greatest 
English amateur golfer. He won the British Open in 1892 
and 1897; the British Amateur in 1900, 1901, and 1911; 
and the U.S, Amateur in 1911. He was born in West 
Kirby, Cheshire, England. 

Morris, Tom," Thomas, Sr. (1821-1008), was keeper of 
the green for the Royal and Ancient Golf Club at St, 
Andrews, Scotland. He won four British Open titles be- 
tween 1861 and 1867. He was born а! St. Andrews, 

Nelson, (John) Byron (191 1- ), а great American 
professional golfer, won the U.S. Open in 1939, the Mas- 


ters in 1937 and 1942, and the P.G.A. title in 1940 and 
1945. He was born near Fort Worth, Tex, 

Ovimet, Francis (1893- ), at the age of 20, became 
the first amateur to win the U.S. Open title in 1913. He 
won the U.S. Amateur title twice. In 1951, Ouimet be- 
came the first American to be elected captain of the Royal 


and Ancient Golf Club of St. Andrews, Scotland. He was 
born in Brookline, Mass. 

Sarazen, Gene ( 1902- ), won the U.S. Open in 1922 
at the age of 20, and again in 1932. He won the Masters 
in 1935, and the P.G.A. title in 1922, 1923 and 1933. 
Sarazen was born at Harrison, N.Y. 

Snead, "Sam," Samuel Jackson (1912- ), one of the 
greatest professional golfers, won the Masters in 1949, 
1952, and 1954; the P.G.A. in 1949 and 1957; and the 
British Open іп 1946. He was born at Hot Springs, Va. 

Van Wie, Virginia ( 1909- ), won the U.S. Women's 
Amateur three straight times, from 19 through 1934. 
She had taken up golf on the orders о! Ler doctor. She 
was born in Chicago, Ill. 

Vardon, Harry (1870-1937), won the British Open title 


six times between 1896 and 1914. He also won the US. 
Open in 1900. He introduced the overlapping grip. Var- 
don was born at Grouville, Jersey, England. 

Vare, Glenna Collett ( 1903- ), won six U.S. Women’s 


Amateur titles between 1922 and 1935. Sle was born in 
New Haven, Conn. 

Wethered, Joyce ( ? . ? ), one of the greatest 
women golfers in history, was noted for her classic 
style. She won the British Women's title four times be- 
tween 1922 and 1929. E. CARY MIDDLEGOFF 


Related Articles in WORLD Book include: 
Didrikson, “Babe,” Hogan, Ben 

Mildred E. Jones, “Bobby,” Robert T. 
Hagen, Walter 


Ovtline 

1. How to Play Golf 

A. The Course 

B. The Equipment 
Il. History 

A. Beginnings D. Golf Associations 

B. Early Organizations E. Principal Tournaments 

C. Women's Golf F. International Matches 
Ill. Golf Immortals 


C. Good Form 
D. The Game 


Questions 


How did the term caddy originate? 

What is loft? How docs it affect the game? 

When does a golfer use a wood? An iron? A putter? 

What is par? A divot? A birdie? A bogey? 
„ Where was the first permanent golf club on the Amer- 
m tie vowel in 

у does a golf ball have “dimples”? 

What is the fairway? n 

How do the American and British golf balls differ? 

How many clubs may a player carry during a round! 


GOLGI, GAIL jih, CAMILLO (1844-1926), an Italian 
anatomist and pathologist, shared the 1906 Nobel prize 
in medicine and physiology for his studies on the struc- 
ture of the nervous system. In 1873, he developed a 
method of staining tissues with silver nitrate for micro- 
scopic study. He later discovered the “Golgi Cells" and 
described the nerve endings in tendons and muscles. In 
1886, he demonstrated the life cycle and structure of 
malarial parasites. Golgi was born in Corteno, Italy, 
July 7, 1844. Henry H, Евкто 

GOLGOTHA. See CALVARY. 

GOLIARD. Sce LITERATURE (Middle Ages). 

GOLIATH, çoh LIE uth, was a Philistine warrior 
almost 10 feet tall. He defied the Israelite army to send 
a champion to fight him. Young David, armed with 
only a slingshot volunteered. David, confident that he 
upheld God's honor, shot his first stone straight into 
Goliath's forehead. David then toppled the giant to the 
ground and chopped off his head. The story is told in 
the Bible at I Samuel 17. GLEASON L; ARCHER, JR. 

See also Davin; GATH. 

GOLSCHMANN, GOHLSH mahn, VLADIMIR (1893- 

), a French-American conductor, conducted the 
St. Louis Symphony Orchestra from 1931 to 1957- He 
was born in Paris, and in 1919 founded the Concerts 
Golschmann, which introduced much modern music. 
Golschmann made his American debut in 1924 as guest 
conductor of the New York Symphony Orchestra. 

GOMEZ, JUAN VICENTE. See VENEZUELA (Early 
1900's). 

GOMORRAH. Sce Ѕором. 

GOMPERS, SAMUEL (1850-1924), an American labor 
leader, was the first president of the American Federa- 
tion of Labor. From 1886 until his death, he missed only 
one year, 1895, as president. His was perhaps the most 
important personal influence in shaping the AFL (see 
AMERICAN FEDERATION OF LABOR AND CONGRESS OF 
INDUSTRI AL ORGANIZA' TIONS). 

Gompers insisted that unions should rely on bargain- 
ing with employers, and avoid ties with government and 
political parties. He campaigned vigorously to get rid of 
the labor injunction issued by courts to curb strikes. He 
worked hard for provisions in the Clayton Antitrust Act 
of 1914, which he hailed as labor’s “Magna Carta" (see 
Trust [Trust Legislation]. Gompers supported labor 
laws aimed at regulating the conditions and hours of 
work of women and minors. He was influential in the 
national legislation that established the United States 
Department of Labor. 


Gompers was born in 
London. He moved to the 
United States when he was 
13. A year later he became 
the first registered member 
of the Cigar-Makers 
International Union. He 
made this organization one 
of the most successful trade 
ACK BARBASH 


Samuel Gompers 
Ewing Galloway 


unions. 
GOMULKA, go MOOL 
kuh, WŁADYSŁAW (1905: 
), became the leading 
political figure in Poland in 
1956 as First Secretary of 
the United Polish Workers’ 


GONDOLA CAR 


(Communist) party. He led a revolution in October, 
1956, which won for Poland more independence from 
Russia. 

Gomulka headed the Polish Communist party after 
World War II. He was removed from this position and 
imprisoned without trial from 1951 to 1956 because 
he opposed Joseph Stalin’s control of Polish affairs. 
Gomulka was born in Krosno. CHARLES MORLEY 

GONAD. See Grann (The Sex Glands); HORMONE 
(Some Important Hormones). 

GONDOLA, GAHN doh luh, is a long, slender boat 
that floats silently along the canals of Venice. An old 
law requires all gondolas, except those that belong to 
high officials, to be painted black. The gondolier pushes 
the boat through the water with a long sweep, or 
narrow-bladed oar. Today in Venice, gasoline launches 
have replaced gondolas for light freight transport. But 
the gondola is still the tourists’ favorite for sightseeing 
and quiet rides. Jonn J. FLOHERTY 

See also VENICE. 

GONDOLA CAR. Sce Coat (Shipping); RAILROAD 
(Freight Cars; color picture, Types of Freight Cars). 


Gondolas carry many passengers up and down the canals of 
Venice. Gondoliers keep their water "taxis" shiny and clean with 


black polish, and cover them at night to keep out the rain. 
United Press Int. 
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Ludwig Drum Co, 
Symphonic Gongs of today 
have a deep tone. This one is 
copied from a Chinese gong. 


Siamese Temple Gongs are 
used during religious dances. 


Courtesy of The Metropolitan 
Museum of Art, gift of Mrs. 
John Crosby Brown, 1889. 


GONG is a percussion musical instrument, that is 
struck to make a sound. It is mentioned in Chinese 
writings as early as the А.р. 500's. The instrument 
probably originated in the area around Burma and 
Tibet. Most gongs are made of bronze, and are usually 
round and flat. Musicians hang them from a stand and 
strike them with a hammer or mallet. Gongs vary in 
size, pitch, and tone. The gongs used in Oriental tem- 
ples are usually large, and have deep tones. Musicians 
of India, Malaya, China, and Indonesia use smaller, 
tinkling gongs. Gongs were brought to Europe in the 
late Middle Ages. Symphony orchestras and jazz bands 
often use them now. Hand and electric gongs serve as 
fire and burglar alarms, and as signals in schools, 
offices, and factories. CHARLES B. RICHTER 

GONORRHEA. See VENEREAL DISEASE. 

GONZAGA, SAINT ALOYSIUS (1568-1591), was an 
Italian Roman Catholic saint. He was the son of the 
feudal lord of Castiglione, and was educated at the 
courts of Francesco de’ Medici in Florence and of King 
Philip II of Spain. He entered the Jesuit order in Italy 
in 1585. He gained great fame during his lifetime for 
his brilliance as a scholar of philosophy and theology. 
He died in 1591 while caring for the sick during a 
famine and plague in Italy. He was canonized by Pope 
Benedict XIII in 1726, and his feast day is June er. 
Gonzaga University in Spokane, Wash., is named for 
this saint. FULTON J. SHEEN 

GONZAGA UNIVERSITY is a coeducational Roman 
Catholic university conducted by the Jesuitsat Spokane, 
Wash. It offers courses in liberal arts, law, engineering, 
nursing, education, and economic and business admin- 
istration. All courses of study require a liberal arts cur- 
riculum. The university’s library has special collections 
of the works of Pierre Jean De Smet and Gerard Manley 
Hopkins. Courses lead to bachelor’s and master’s de- 
grees. Gonzaga was founded in 1887. For enrollment, 
see UNIVERSITIES AND COLLEGES (table). 

GONZALES, "PANCHO," RICHARD. See TENNIS 
(Famous Tennis Players). 
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GONZALO DE CORDOBA, goin THAW loh d 
KAWR thoh vah, HERNANDEZ (1453?-1515), was à 
Spanish general. He served in the wars against Portugal 
and the Moors. He was viceroy of Naples until 1506, 
when King Ferdinand V, who resented his popularity 
recalled him from this position. Gonzalo was born i 
Montilla, Spain. FRANKLIN D, Scor 


GOOBER. See PEANUT, 

GOOD AND EVIL constitute one of man’s most fun. 
damental contrasts. In evaluating the world in which 
we live, we treat good and evil as cosmic principles, or 
opposing forces in the universe. In « valuating human 
actions, we consider good and evil as moral traits, 

Several philosophers, including the Persians Zoro- 
aster and Manes, have held that good and evil are cos 
mic principles or opposing forces in the universe, This 


view states that the perpetual struggle between these 
principles accounts for the alternations in nature and 
in human affairs. Saint Augustine, the great Roman 
Catholic theologian, denied that evil is a positive 
reality or that God produces evil. He and other theo. 
logians who hold this view have stated that the 
universe is basically good. They say that evil results 
from some privation or from human choice. 

When morally viewed, good and evil are traits of 
free human actions and their objects. From experience, 
we know that some actions are harmful to us as indi- 
viduals or as members of the society in which we live, 
We also know from experience that other actions en- 


hance our lives and satisfy our needs. Those actions 
which help to perfect our nature are termed good. Those 
which impede this process and keep us (rom attaining 
rounded well-being are termed evil. James Conus 

See also Рнп.оѕорнү (What Is Good and What Is 
Evil?). 


GOOD CONDUCT MEDAL. See Di coRATIONS AND 
Mepats (United States Service Medals) 

GOOD COUNSEL COLLEGE is a liberal arts college 
for women at White Plains, N.Y, It is a Roman Catho- 
lic school, conducted by the Sisters of the Divine Com- 
passion. The college was founded in 1923. For enroll 
ment, see UNIVERSITIES AND COLLEGES (table). 

GOOD FRIDAY is the Friday before Easter, mourned 
as the anniversary of Christ's death on the cross. It was 
Set apart as a holy day as long ago as the 300%, in the 
time of Constantine. In Great Britain and Ireland the 
day is a legal holiday, and in Anglican, Roman Catho- 
lic, and some Protestant churches a three-hour service is 
held to recall the agony of Christ on the cross. In some 
countries of Europe, bells are tied on Good Friday 99 
that they cannot Ting.  ArsrRT E. Avey and FULTON J. SHEEN 

GOOD HOPE, CAPE OF. See Carr or Соор Hort. 

GOOD NEIGHBOR POLICY. Sec Paw AMERICAN 
CONFERENCES; LATIN AMERICA (Relations with the 
United States). 

GOOD QUEEN BESS. See ELIZABETH I. 

GOOD TEMPLARS, INTERNATIONAL ORDER OF; 
is a fraternal organization founded in Utica, N.Y. in 
1851, to promote temperance, peace, and brotherhood. 
The order has lodges in the United States and ша 
other countries. Membership is open to all, regardless 0 
race, color, or creed. The order works with temperance 
groups, but is not affiliated with any of them. Nation 
headquarters of the Good Templars are at 10219 9 
Union Ave., Chicago, Ш. Martia У. PALMGREN 


GOOD WILL indicates the popularity of a firm with 
its customers, О! the good will the customers have toward 
the firm. It covers the worth of a business concern be- 
yond the value of its capital, property, stock, or funds. 
Good will is measured by the amount of net profits a 
firm makes above the expected average return on the 
capital investment. A favorable location, good mer- 
chandise, and a reputation for fair dealing in both buy- 
ing and selling help to create good will. A buyer of a 
firm's good will usually requires that he may call him- 
self the firm's successor. The seller usually agrees not to 
engage in the same business for a certain period of time 
or in the same locality. Joun H. FREDERICK 

GOODFELLOW, ROBIN. See BROWNIE; Puck. 

GOODHUE, BERTRAM GROSVENOR (1869-1924), 


was an American architect. He worked from 1895 to 
1913 with Ralph Adams Cram. Together they pro- 
duced such masterpieces as the United States Military 
Academy buildings, Saint Thomas’ Church in New 
York City, and the First Baptist Church in Pittsburgh, 


Pa. After 1913, Goodhue practiced independently. His 
outstanding achievements were the Los Angeles Public 
Library and the Nebraska state Capitol Huon Morrison 

GOODING, FRANK R. See Inauo(Famous Idahoans). 

GOODMAN, "BENNY," BENJAMIN D. See Jazz. 

GOODRICH, BENJAMIN FRANKLIN (1841-1888), 
founded the rubber industry in Akron, Ohio. A real 
estate transaction in 1867 made him part-owner of a 
small rubber factory in New York City. It was unsuc- 
cessful, but he had confidence in the future of rubber. 
He moved to Akron in 1870. He established the B. F. 
Goodrich Company on a sound financial basis in 1880. 

Goodrich was born in Ripley, N.Y. He studied medi- 
cine and served as an army surgeon. He gave up medi- 
cine in 1865. KenneTH W. PORTER 

GOODRICH COMPANY, B. F. See RUBBER (Leading 
Rubber Manufacturers). 

GOODSPEED, EDGAR JOHNSON (1871- ), isan 
American Bible scholar. He did archaeological ex- 
ploring in the Holy Land. His major work was to show 
that the Greek in which the New Testament was first 
written was the daily language used during the time of 
Jesus. He showed that the language was not, as had 
been supposed, established especially for literary pur- 
poses. Goodspeed wrote The New Testament: An American 
Translation (1923), and many books to explain the 
Bible. He published Twelve, the story of Christ’s apos- 
tles, in 1957. He was born in Quincy, TIl., and studied 
at Denison University, Yale, Chicago, and European 
universities. Epwin H. Capy 

GOODWILL INDUSTRIES OF AMERICA, INC., is an 
organization that provides training; employment, and 
rehabilitation services for handicapped people. Good- 
will Industries are located in 120 United States cities, 
and are also found in Canada and Mexico. Handi- 
capped persons repair and recondition clothing and 
household articles given to the Industries. These articles 
are then sold to the public. Many Goodwill Industries 
also offer work to handicapped persons on jobs con- 
tracted from private businesses. Their rehabilitation 
services depend on their available resources and com- 
munity needs. E. J. Helms, a Methodist minister, 
founded the Goodwill Industries in Boston in 1902. 
National headquarters are at 1913 St. N.W., Wash- 
ington 6, D.C. PERCY J. TREVETHAN 


GOONEY BIRD 


GOODWIN, JOHN N. See Arizona (Famous Ari- 
zonans). 

GOODYEAR is the name of an American family 
that has been prominent in industry and the arts. 

Charles Goodyear (1800- 
1860) discovered the proc- 
ess of vulcanizing rubber. 
In 1834, while he was in 
prison for debt, he made 
his first attempts to change 
natural rubber into a useful 
product. After many fail- 
ures, he first successfully 
vulcanized rubber in 1839. 
He accidentally dropped 
some rubber mixed with 
sulfur on a hot stove. The 
rubber did not melt as ex- 
pected. Using this as a lead, 
Goodyear worked on he 
process until he perfected it. See RUBBER (Discovery 
of Vulcanization; Vulcanization). 

Goodyear gained little financially from his discovery. 
Poor health and debts plagued Goodycar during much 
of his life, and he was frequently poverty-stricken. He 
licensed his process to manufacturers at low rates, and 
became involved in several much-publicized infringe- 
ment suits. Goodyear was born on Dec. 29, 1800, in 
New Haven, Conn. 

Charles Goodyear, Jr. (1833-1896), the eldest son of 
Charles Goodyear, was associated for a time with his 
father, But he soon became interested in adapting the 
sewing machine to the manufacture of shoes, and be- 
came a successful manufacturer of shoe machinery. He 
was born in Germantown, Pa. 

William Henry Goodyear (1846-1923), another son of 
Charles Goodyear, was a noted art historian and archae- 
ologist. He wrote widely on these subjects and directed 
the department of fine art at the Museum of the Brook- 
lyn Institute of Arts and Sciences from 1890 until his 
death. He was born in New Haven, Conn., and was 
graduated from Yale University. Joun B. MCFERRIN 

GOODYEAR, MILES (1817-1849), an American pio- 
neer and fur trader, built the first settled homestead in 
Utah in about 1845. He was born in Connecticut, and 
spent his boyhood there. He then moved to the frontier, 
where Marcus Whitman found him in a destitute con- 
dition (see WHITMAN, Marcus). He later became asso- 
ciated with mountain fur traders and explored the 
territory around Salt Lake. The Mormons bought 
Goodyear’s property in 1848, and he moved to southern 
California. "THOMAS D. CLARK 

GOODYEAR TIRE & RUBBER COMPANY. Scc Rus- 
BER (Leading Rubber Manufacturers). 

GOOGOL, СОО gul, is the number written as 1 
followed by a hundred zeros, or 10199, The term has 
also come to mean any very large number. A googolplex 
is an even larger number than a googol. It is 10 to 
the googol power, or 10 multiplied by itself a googol 
number of times. The term googol was introduced by the 
American mathematician Edward Kasner, whose 9- 
year-old nephew first used it. 

GOONEY BIRD. Sce ALBATROSS (picture). 


Brown Bros. 


Charles Goodyear 


J. C. Allen; Alfred M, Bailey; 
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Fish and Wildlife Service 


GOOSE is a web-footed bird closely related to the 
duck and swan. It is larger than a duck and smaller 
than a swan. About 25 kinds of geese live in Various 
parts of the world. Thirteen kinds of wild geese live in 
the United States and Canada. These geese range from 
20 to 40 inches long, and have wide wings. They are al 
migratory birds, flying north in summer and south in 
winter. Some of them fly as far north as the Arctic Circle, 
and some as far south as Mexico. 
Appearance and Habits. The goosc's neck is a little 

longer than that of a duck, and not so grace fully curve 
as a swan’s. Geese are good swimmers. They can walk 
on land better than either swans or ducks, because their 
legs are longer and nearer the middle of their bodies, 
Heavy layers of down underlie their dense plumage, 
Geese rub their feathers with an oil produced by a gland 
near their tails. This oil waterproofs their bodies, But 
oil from oil slicks created by ships on inland water may 
soak their feathers so that the geese are not able to fly 
and sometimes starve. Geese have long lives and some- 
times reach more than 30 years of age in captivity. 

Geese fly in groups, often in great V-shaped forma- 
tions. They fly rapidly, honking loudly. and have been 
known to fly as high as 29,000 feet above sea level. 

Geese usually eat grains and vegetables, and some- 
times insects and small water creatures. n some regions, 
they do much harm to the wheat crop. Farmers often 
hire men to keep them away. Geese are cautious, intel- 
ligent, and difficult to hunt. Some feed only in wide 
stretches of water, marshes, or fields where hunters find 
it difficult to hide. A few members of the flock seem to 
stand guard against any possible danger while the re- 
mainder of the flock feeds. 

Many geese nest in shallow holes in the ground, 
which they line with grass, feathers, and down. Geese 
usually lay from three to six white eggs. Wild goose 
eggs are sometimes hatched under a hen. But a hen can 
cover only three of the large eggs. The young are tame 
and amusing in the barnyard with their proud, bold ways. 

Wild Geese. The Canada goose is the best-known 
goose of North America. It has a broad white band 
across its throat and cheeks. It ranges from Labrador 
and the Arctic Ocean to Mexico. The Canada goose 
builds its nest on a low mound in a marsh. The nest is 
made of grass and leaves and lined with down. The blue 
goose has a bluish-gray body and a white head. Blue 
geese breed in the Arctic islands, and spend the winter 
in a restricted area on the coast of Louisiana. The blue 
goose is closely related to two kinds of snow geese, which 
are white birds with black wing-tips. Snow geese range 
from the Arctic coast of northeastern Asia and of North 
America to lower California and Mexico. Another kind 
of goose, the brant, is a salt-water bird. It breeds on the 
Arctic islands and on the coast of Greenland, and 
migrates south to the eastern coast of the United 
States. A closely related bird, the black brant, lives on 
the Pacific Coast. 

Domestic Geese. Farmers raise many geese in their 
barnyards. These tame geese rank among the most 
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The Wild Geese Best Known to Hunters in North Amer’ 
ica are cunning Canada geese, left top. Other wild geese foun 
in the United States and Canada include snow geese, second, white- 
cheeked geese, third, and white-faced barnacle geese, bottom: 


intelligent of the many kinds of domesticated birds. For 
this reason, children who live on farms sometimes en- 
joy keeping geese as pets. 

Domestic g are the descendants of thegraylag goose 
of Europe. They grow much larger than their wild an- 
cestors, but have almost lost the ability to fly. They 
can take only short hops in the air. Domestic breeds 
include the Toulouse, colored gray, and the Embden, 
which is white with an orange bill. The brown Chinese 
goose has a black bill and a yellow stripe on its neck. 
‘Another goose of light gray color is called the African 
L008, because of its black head. 

Domestic geese mate for life. Before the female lays 
eggs, the pai make a nest that the female lines with 
down from her breast. The male shows great interest in 
the young while they are being hatched and raised. 
The raising of geese has greater importance in Europe 
than in the United States. In Europe, especially in 
Germany, farmers keep large flocks of geese that pro- 
vide a valuable source of income. Goose feathers furnish 
down to stuff. pillows and quilts. Goose eggs and flesh 
are eaten. A delicately flavored pastelike food called 
paté de foie gras is made from the livers of fattened geese. 
Some European farmers use electric machines to feed 
their geese. The machine forces a stream of corn into the 
bill of each goose two or three times a day for about a 
month. This not only fattens the goose, but also enlarges 
its liver quickly. 

History and Literature. One of the most interesting 
stories of carly Roman history tells how sacred geese in 
the Temple of Juno saved the city. In 390 B.C., the 


The Goose of the Barnyard first came from Europe. It is 
one of the proudest birds in the animal kingdom. In Central 
Europe, geese are driven to market on foot. They are driven 
over sticky tar, then across some sand. The sand sticks to the 


tar and protects their tender webbed feet along the way. 
Lynwood M. Chace 


| 
W LU 


/ nme 


Wild Geese sometimes fly in a V-shaped formation when moving 
to or from their breeding grounds in the Far North. The goose 
at the apex of the triangle apparently is the leader of the flock. 


Gauls, a fierce northern people, attacked the Romans. 
The invaders drove the Romans to a steep rocky hill 
known as the Capitol, which was used as a fort. One 
night, the consul Manlius was awakened by the cack- 
ling of the sacred geese. Rushing to the wall, he saw 
that the Gauls had almost climbed it. His shouts and 
the noise of the geese woke the other Romans, and they 
defeated the Gauls. 

A well-known fable tells the story of the goose that 
laid the golden egg. Every day it laid one egg. The 
greedy master cut the goose open to find the gold. But 
he found nothing for his greed, and got no more eggs. 
See Arsop’s FABLES ( picture). 


Scientific Classification. Geese make up the subfamily 
Anserinae in the family Anatidae. The Canada goose is 


genus Вгапіа, species canadensis. The snow goose is genus 
Chen, species hyperborea. Josern J. Hickey 


Related Articles in Wonrp Book include: 


Bird (color picture, Wild Ducks Feather 
and Wild Geese) Pen 
Brant Poultry 
Swan 


Canada Goose 

GOOSE BAY is a large military air base covering 
about 120 square miles in southeastern Labrador. It 
lies at the head of Lake Melville, a salt-water inlet 
almost 200 miles from the Atlantic Ocean. For location, 
gee NEWFOUNDLAND (color map). 

The air base was built in 1942, during World War II. 
American military planes bound for Europe used it as a 
take-off point. Today, the Royal Canadian Air Force 
has charge of the main airfield. The U.S. Air Force 
operates another field, under lease from Canada. Com- 
mercial aircraft which usually use Gander Airport 
refuel at Goose Bay when fog prevents them from land- 
ing at Gander. 

Goose Bay personnel live in nearby towns, including 
Happy Valley on the banks of the Hamilton River, four 
miles from Goose Bay. Frep W. Rowr 
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GOOSEBERRY 


GOOSEBERRY, COO ber ry, is an oval, tart fruit, or 
berry that is closely related to the currant. Gooseberries 
are commonly used in preserves and pies. The goose- 
berry may be white, yellow, green, or red, and may 
have a prickly, hairy, or smooth surface. 

The gooseberry shrub grows both in Europe and 
North America. In the United States it grows chiefly 
in the North Central, Middle Atlantic, Rocky Mountain, 
and Pacific states, The European varieties bear larger 
and better-flavored berries than the American. In Eng- 
land, improved varieties yield berries as large as plums. 
American varieties are hardier and less likely to mildew 
than European, 

Gooseberry shrubs grow well in shady, cool, moist 
regions. People often plant them under fruit trees in 
gardens. The shrubs can be grown from cuttings. They 
require cool and well-drained soil of a heavy type such 
as clay loam. The shrubs should be planted about five 
feet apart in rows. The rows may be six to eight feet 
apart. The soil should be firm about the roots. 

Scientific Classification. Gooseberries belong to the 
family Saxifragaceae. The American gooseberry is genus 
Ribes, species hirtellum. The European is classified as 
R. arossularia. Roy E, MARSHALL 

See also CURRANT; SAXIFRAGE. 


Leaves and Fruit of the Gooseberry Bush. Depending on 
the variety, the fruits may be white, 


yellow, green, or red, 
L. W. Brownell 


GOOSEFOOT. See LAMB’S-QUARTERS. 


GOOSENECKS OF THE SAN JUAN RIVER. See 
Urau (Interesting Places to Visit). 

GOOSSENS, GOOS unz, SIR EUGENE (1893- ), is 
a British conductor and composer. He conducted the 
Cincinnati Symphony Orchestra from 1931 to 1946. 
For the next 10 years he was resident conductor of the 
Sydney (Australia) Symphony Orchestra and director 
of the New South Wales Conservatorium, He com- 
posed a Sinfonietta and two symphonies for orchestra, and 
two operas. Goossens was born in London. Davm Ewen 

G.O.P., the Grand Old Party. See REPUBLICAN Party, 
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GOPHER, GO fur, is a small American rodent, or 
gnawing animal, that burrows in the ground, It lives 
from Illinois, Florida, and the Gulf of Mexico West to 
the Pacific Coast, and from the S iskatchewan River 
district south to Panama. French settlers noticed how its 
burrows honeycombed the soil. They named it from the 
French word gaufre, meaning honeycom! Because ofthefyr. 
lined pouches in its cheeks, naturalists call it pocket gopher, 

A gopher is slightly heavier than a common house Tal, 
The different species vary somewhat in size, but they all 
have about the same shape. A gopher has a broad blunt 
head with almost no neck, small ears, short legs, and 
small eyes. Its color varies from reddi h-brown to slate 
gray. It eats grass, roots, nuts, buds, and farm vegetables, 
and carries its food in its cheek pouches. It uses its short 
hairless tail as an organ of touch while going backward, 

The gopher digs with the large strony claws of its front 
feet, and with its overhanging front teeth. It has poor 
eyesight and is slow. It rarely comes out of its burrow in 


the day. But a person can tell where it digs underground 


because it leaves little mounds of earth along the way, 
Gophers become destructive when they dig up agricul- 
tural land, such as orchards. A 12-inch gopher can dig a 
tunnel 300 times its own length in one night. The four 


teeth of a pocket gopher grow about 46 inches a year, 
Scientific Classification. The gopher belongs to the 
family Geomyidae. The most common kind is genus 
Geomys, species bursarius. TANLEY Р. YOUNG 
See also Praw Doo; RODENT. 
GOPHER STATE. Sce MINNESOTA. 
GORDIAN, GAWR dih un, KNOT w 
knot mentioned in Greek mythology 
ant named Gordius used it to tie the o 


ı skillfully tied 
\ Phrygian peas- 
voke to his cart. 


Gordius became king of Phrygia because an oracle 
advised it. He then dedicated his cart ¿nd yoke to Zeus 
(Jupiter). A legend said that the man who could loosen 


the difficult knot would become ruler o! all Asia. Many 
people tried without success, Finally, Alexander the 
Great cut the knot with his sword, and declared that he 
had fulfilled the prophecy. Gordius was the father of 
Midas, whose touch turned everything to gold. Re- 
searches in the late 1950's uncovered а tomb in Turkey 
believed to be that of King Gordius. 
The expression cutting the Gordian kr 
a difficult problem in an unexpected way 
See also Minas; Puryata. 
GORDIOIDEA, or GORDIACEA. See Zoorooy (Ne 
matoda). $ 
GORDON, CHARLES GEORGE (1833-1885), a British 
soldier, was called CHINESE 
GORDON and GORDON 
PasuaA because of his dis- 
tinguished service in China 
and Egypt. Gordon was 
born at Woolwich and 
educated at the Royal 
Military Academy. He 
fought in the Crimean 
War. He took part in the 
expedition to China in 
1860, helped in the capture 
of Peking, and won re- 
markable victories as com- 
mander of the Chinese 
forces which suppressed the 


means solving 
PADRAIG COLUM 


Charles G. Gordon 


Chicago Historical Society 


The Common Pocket Gopher stores food 

in fur-lined pouches in the sides of its cheeks. 

Its long burrows often damage orchards. 
Chicago Natural History Museum 


Taiping rebels (see Снима [Chinese Rebellions}). 

; In 1873, the viceroy, or Khedive, of Egypt appointed 
Gordon governor of Southern Sudan. Gordon served as 
governor-general of the Sudan from 1877 to 1880, and 


spent the next four years in England. The British govern- 
ment then sent him to help the khedive withdraw 
troops from the Sudan. Gordon gallantly defended 


Khartoum, but was killed two days before the relief 
party under Lord Wolseley arrived (see WOLSELEY, 
GARNET JOSEPH). A devout Christian, Gordon won the 
respect of Chinese and Egyptians, and helped many 
poor English boys gain an education. ^ James L. бору 
GORDON, CHARLES WILLIAM (1860-1937), а Ca- 
nadian clergyman, became well known for his stories 
of Glengarry, Ont., and the Canadian Northwest. He 
wrote under the pen name 
of Rap Connor. His 
books were popular be- 
cause they appealed to a 
sense of adventure and to 
the desire to serve man- 
kind. His best-known 
novels were Black Rock 
(1898), The Sky Pilot (1899), 
The Man from Glengarry 
(1901), and The Prospector 
(1904). His autobiography, 
Postscript to Adventure, was 
published in 1938. 
Gordon was born in 
Glengarry, Ont. He was or- 


Charles W. Gordon 


Brown Bros. 


The Striped Gopher, or 
prairie squirrel, has 13 stripes 
on its body. It lives mainly on 
the Western Plains of the 
United States, 


N.Y. Zoological Society 


dained a Presbyterian minister in 1890. He then spent 
three years as a missionary among the miners and lum- 
bermen of the Northwest Territories. His experiences 


there provided material for his novels. ^ Drswowp Pacry 

GORDON, JOHN BROWN. Scc Grorcia (Famous 
Georgians). 

GORDON, JOHN CAMPBELL. Scc ABERDEEN AND 
'TEMAIR, MARQUIS OF. 

GORDON, RUTH (1896- ), became one of Amer- 
ica’s first-ranking stage and motion-picture actresses. 
She won admiration in the theater for her versatility, 
technical skill, intelligence, warmth, and humor. Her 
acting triumphs include Seventeen, Ethan Frome, The 
Three Sisters, The Country Wife, and the motion picture 
Abe Lincoln in Illinois. She also wrote plays and articles. 
She was born in Wollaston, Mass. Guirrorp Е. HAMAR 

GORDON SETTER is a black and tan hunting dog 
that was well known as early as 1620. The Gordon 
setter was named for Alexander Gordon, a Scottish 
nobleman. The Gordon works slowly but carefully as 
a gun dog. It points with its nose to locate game for the 
hunter. 

The Gordon is a medium-sized dog. It stands 23 to 
27 inches high and weighs from 45 to 75 pounds. It has 
a long, flat coat, with a slight wave. The Gordon has 
long hairs on its cars, legs, and tail. — Мйпылм F. Brown 

See also Doc (color picture, Sporting Dogs). 

GORE, ALBERT A. Sce TENNESSEE (Famous Ten- 


nesseans). 
GORGAS, JOSIAH. See ALABAMA (Famous Alabam- 


ians). 
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GORGAS, WILLIAM CRAWFORD 


GORGAS, GAWR gus, 
WILLIAM CRAWFORD 
(1854-1920), an American 
physician, became known 
as the world’s leading sani- 
tary expert. He helped 
make possible the construc- 
tion of the Panama Canal 
by destroying the yellow- 
fever and malaria mosqui- 
toes and the rats that car- 
ried bubonic plague. 

He was born at Toulmin- 
ville, Ala., near Mobile. 
Gorgas was graduated from 
Bellevue Hospital Medical 
College. In 1880, he was appointed first lieutenant in 
the medical department of the army. He became sani- 
tary officer in Havana in 1898. He was promoted to the 
rank of colonel for wiping out yellow fever in Havana. 

In 1904, Gorgas was appointed chief sanitary officer 
of the Panama Canal Commission, and he undertook 
the task of destroying yellow fever and malaria in the 
Canal Zone. A commission headed by Walter Reed had 
proved that a mosquito carried yellow fever (see REED, 
WALTER; YELLOW FEVER). Gorgas ordered the mos- 
quito-breeding area cleaned up. Gorgas’ contribution 
to the canal was as important, in its way, as that of 
George Goethals, the engineer who directed the com- 
pletion of the project (see Gor HALS, GEORGE WASH- 
INGTON; PANAMA CANAL [Victory Over Disease]). 

Gorgas went to South Africa in 1913 to investigate 
the high death rate from pneumonia among diamond 
miners. In 1914, he was appointed Surgeon General of 
the U.S. Army with the rank of brigadier general. He 
was later appointed to the rank of major general. He 
headed the army's medical department for more than 


four years. In 1915, Gorgas published the book Sani- 
lation in Panama. 

GORGE. See Canyon, 

GORGES, SIR FERDINANDO. See MAINE (Explora- 
tion and Settlement). 

GORGON, GAWR gun, in Greek mythology, was the 
name of three frightful beings, the daughters of the sea- 
god Phorcus. They had snakes on their heads instead of 
hair, and everyone who looked at their terrible faces 
was turned to stone. The two older ones, Stheno and 


Euryale, were immortal. The youngest sister, Medusa, 
was killed by Perseus. The winged horse Pegasus was 
born from her (see MEDUSA; Pecasus). Perseus cut off 
Medusa’s head and used it to turn his enemies to stone 
(see Perseus). The word Gorgon means grim, and is used 
to describe anything hideous. H. Ltoyp Srow 

GORHAM, NATHANIEL (1738-1796), was a signer of 
the United States Constitution. He served in the Massa- 
chusetts legislature from 1771 to 1775, and as a member 
of the Massachusetts Board of War from 1778 to 1781. 
He served several terms in the Continental Congress, 
and was acting president in 1786 and 1787. In the Con- 
stitutional Convention, Gorham became president of 
the Committee of the Whole for several weeks and urged 


a strong central government. He was born in Charles- 
town, Mass. 
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GORILLA, go RILL uh, is the large 
or manlike, apes. It is the ape that 
man. It is 
of central Africa. 

A male gorilla is usually more h 
man, and nearly 6 feet tall when j 
can spread its Í 


st of the anthropoig 
Ju 


looks most like a 
also the rarest. The gorilla lives in the fores 


avily built than a 
stands upright, It 

A coat of Coarse 
imal. It becomes 


at arms about 8 fi 
matted, brownish hair covers the ; 
gray with age. | 

A gorilla is just as strong as it is hı 
tear a man limb from limb. The ma 
It has long teeth, and a heavy ride 
its eyes. Usually the animal is timi 
man in great fr 
wounded or cornered, it will fight fic 
enemy with teeth and hands. 

The gorilla usually walks on all 


se. It could easily 
looks very fierce, 
at juts out above 
It will flee from 

But once it is 
cly, tearing at its 


ight whenever it can 


fours, Sometimes it 
rises upright like a man, and walks more easily in that 
position than other apes do. Gorilla 
trees. but spend much of their time от 


do not dwell in 
he ground. They 


eat fruit, nuts, honev, and eggs, and do not kill other 
animals for their flesh. But they will eat meat if they 
can get it. 

This great beast has few enemies. Most forest ani- 
mals are frightened by the gorilla's loud, hoarse roars, 


Some gorillas have been known to live for more than 30 
years. But scientists believe that an ave of 22 fora 
gorilla is comparable to an age of 70 for a man. 
Gorillas are quite scarce, As a r Belgium set 
aside a 250 square-mile area in the Be lgian Congo 


A Gorilla becomes a huge animal with short legs and long, pow- 
erful arms when it matures. The tips of its fingers reach below its 
knees when it stands erect. In the daytime gorillas roam the forest 


for food. Gorillas spend most of the time on the ground. 
Ya, Guillumette 


ate Most Famous of All Gorillas was the huge 
of Chicago's Lincoln Park Zoo. Bushman weighed 550 po 


Bushman 
unds, and 


Elliott Robinson, Chicago Daily News 


feet 2 inches. He died in 1951. His body 
e Chicago Natural History Museum. 
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reached a height of 6 
is now on display at th: 
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Skeletons of Man (left) and of Gorilla 


(now Congo), where 
gorillas cannot be 
hunted. Scientists can 
go into the sanctuary 
to study the way goril- 
las live. Several gorillas 
have been captured 
and sent to Europe and 
America. But because 
so little is known about 
the animal in his natural surroundings, it has been 
difficult to keep them alive in captivity. However, in 
1957 a baby gorilla was born in the Columbus (Ohio) 
Municipal Zoo, the first ever born in captivity. 

The name gorilla was used by ancient peoples, but 
they had little knowledge of these animals. Present real 
knowledge of them goes back to about 1850. It was 
once thought that gorillas were a species of chimpanzee. 
This is not so, but the two apes are close relatives. It is 
the chimpanzee, not the gorilla, that can be trained 
to act almost like a human being. 


Hand and Foot of Gorilla 


Scientific Classification. Gorillas belong to the anthro- 
poid ape family, Pongidae. They are genus Gorilla, species 
gorilla. W. M. MANN 

See also Anmar (color picture, Africa); APE; Снм- 
PANZEE. 

GORKI, or GORKIY, GAWR kih, formerly 
Nizunt Novcorop (pop. 942,000; met. area 
000), is an important industrial center in Russia. It is 
265 miles east of Moscow, at the fork of the Volga and 
Oka Rivers. For location, see Russta (color map). Gorki 
is one of the oldest cities in the country and is known as 


called 
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the Cradle of the Russian Empire. The upper part of the 
city contains a fortress and historic cathedrals, The 
lower town, built along the river banks, is the industria] 
section. One of the largest automobile 
Russ is located here. Other manufactures include 
locomotives, airplanes, machine tools, ind chemicals, 
Gorki is also a major transportation center. 

Gorki was an important commercial center in the 
Middle Ages, when west-east travel alone the Oka River 
and through a low pass in the Ural Mountains met 
north-south travel on the Volga River. One of the great- 
est commodity fairs of Europe was held annually at 
Gorki. The government discontinued this fair in 1030. 
Nizhni Novgorod was renamed in honor of the Russian 
writer, Maxim Gorki, in 1932. l'uEopoRE SHABAD 

GORKI, GAWR kih, MAXIM (1868-1030), : n 
view of life 
it time. He 
published a number of novels, includin ma Gordeyev 
(1899), Mother (1907), and The Lif Klim Samgin 
(1927-1936). He also wrote several plays. including The 
Lower Depths (1902), and a series of brilliantly realistic 
autobiographical works. Gorki played ап important 
part in preserving Russia's culture from destruction dur- 
ing the early years of the Bolshevik Revolution. He was 
regarded as the foremost literary artist in the Soviet 
Union until his death. 

Gorki was born A. M. 
Peshkov at Nizhni Nov- 
gorod (now Gorki). He 
g ew up in poverty and 
harshness, and had little 
schooling before he was 
sent out to earn his living. 
He later wandered 
southern Russia, often lead- 
ing the life of a tramp. His 
experiences provided ma- 
terial for his first short 
stories, such as “Makar 
Chudra" and “Chelkash.” 
He gained fame when his 
first stories were published in 1898. Ei 


factories in 


writer, preached a heroic and optimistic 
that was new to Russian literature at 


Maxim Gorki 
Brown Bros, 


over 


sr J. SIMMONS 

GORRIE, JOHN (1803-1855), an American physician, 
invented the first machine for mechanical r frigeration 
patented in the United States. He spent most of his 
life practicing medicine in Apalachicola, Fla. There, he 
investigated the artificial cooling of sick rooms and 
hospitals, hoping that it would reduce the ravages of 


fever. In 1851, he patented an ice-making machine 
which was similar in principle to later successful ma- 
chines. But he lacked funds to manufacture it. Gorrie 
was born in Charleston, S.C. He represents Florida in 
Statuary Hall, Washington, D.C. 

GORSE. See Furze. 

GORTON, SAMUEL. See Ruopr Іх амь (Famous 
Rhode Islanders), 

GOSHAWK, GAHS hawk, is the name of the largest 
hawk in North America. The females often measure 
25 inches in length. Their wingspread is 44 to 47 inches. 
Like all hawk: goshawks are fairly slender birds. They 
are known for their powerful flight. They flap their 
wings three or four times in flight, and then glide or 
sail for a few moments before they flap their wings 
again. They eat other birds and flv low through woods 


ROBERT P. MULTHAUF 


Chicago Natural History Museum 
The Goshawk hovers in the air, then plunges straight down with 
its long, sharp claws extended io seize its prey. 


or over fields, catching their prey in the air. They are 
harmful to agriculture and are sometimes called chicken 
hawks, or hen hawks, because they eat useful birds and 
poultry. They are sometimes used for falconry. A num- 
ber of other birds, especially in the tropics, are mis- 
named “goshawk.” 

Scientific Classification. Goshawks belong to the family 


Falconidae. They are classified as genus Astur, species 
atricapillus. OLIN SEWALL PETTINGILL, JR. 


See also HAWK. 


GOSHEN, GO shen, was the section of northeastern 
Egypt that the pharaoh assigned to Joseph's brothers 
(Gen. 47). The Israelites continued to live in Goshen 
for 400 years, and eventually became Egyptian slaves. 
Goshen was a fertile triangle of less than a hundred 
square miles. A large canal bordered by several cities 
ran across it from the Nile River to the Bitter Lakes. 
The Book of Joshua mentions two places in southern 
Judah that were also called Goshen. W. W. SLOAN 

GOSHEN COLLEGE is a coeducational liberal arts 
school at Goshen, Ind. It is controlled by the Mennon- 
ite Church but admits students of all faiths. Goshen 
places emphasis on teacher training and advanced Bible 
study. The college was founded in 1894- For enrollment, 
see UNIVERSITIES AND COLLEGES (table). 

GOSNOLD, GAH nohld, BARTHOLOMEW ( ? - 
1607), was an English navigator. In 1602, he explored 
the coast of New England from Maine to Buzzard’s 
Bay. On this voyage he discovered Martha’s Vineyard 
(see MARTHA’S VINEYARD). In 1606, Gosnold helped 
secure grants of American charters for the London and 
Plymouth companies. He belonged to the first governing 
council of the English colony, established at Jamestown, 
Va., in 1607. James G. ALLEN 


GOTEBORG 


GOSPELS are the first four books of the New Testa- 
ment. They are named for the four men who are said 
to have written them: Matthew, Mark, Luke, and John. 
The first three books, the Gospels of Matthew, Mark, 
and Luke, deal mainly with the life of Jesus in Galilee. 

None of the Gospels gives a complete story of the 
life of Jesus. Each is a collection of His acts and words, 
and is intended to be used for teaching. All four of the 
Gospel writers describe how Jesus was betrayed, ar- 
rested, and crucified, and how He arose from the dead. 
This story of Christ’s sufferings is known as the Passion 
Narrative. It was probably the first account of events 
in the life of Jesus to be set down in writing. 

The Gospel of Matthew shows Jesus as the Messiah of 
the Jews, who brought them the final interpretation of 
the law, and inaugurated the kingdom of God. The 
Old Testament had prophesied that this Messiah 
would come. Matthew understands the kingdom of 
God to be the church. He brings out the fact that the 
kingdom of God was meant to include not only Jews, 
but all nations. The Sermon on the Mount is in Matthew 
5 to 7. The book ends with the command of the risen 
Jesus to the apostles: “Go ye therefore, and teach all 
nations.” 

The Gospel of Mark is the shortest of the four ac- 
counts. Saint Mark wrote it for Christians in Rome. His 
main subject is the power of Jesus to save, as shown by 
His miracles. Mark tells more about what Jesus did 
than about what He taught. He pictures Him as the 
divine Messiah and the Son of God. Mark repeated in 
his Gospel much of the preaching of Saint Peter. ‘This 
is believed to be the earliest of the Gospels. 

The Gospel of Luke was written for both Jews and 
Gentiles. Saint Luke shows Jesus as the Savior of the 
fallen, the outcast, and the poor. Luke says he based his 
book on stories told by “eyewitnesses and ministers of 
the Word.” He means he was recording the testimony 
of the apostles and other early Christian preachers. 

The Gospel of John describes the work of Jesus 
mainly in Judea. It tells much about the preaching of 
Jesus in Jerusalem. It stresses that from early in His 
ministry, Jesus publicly claimed that He was the Son of 
God. According to John, Christ existed before the world 
was created. He is the Word of God in human form. 
John tells the story of His acts and teachings in order to 
show how He revealed Himself to the world as the 
incarnate word or Son of God. FREDERICK C. GRANT 

See also Lonp's PRAYER. 

GOSSAMER is a thin, filmy substance. It consists of 
fine, soft cobwebs and can be seen floating in the air on 
calm autumn days. Small spiders weave gossamer webs 
on trees or bushes. Slight drafts tear them from their 
fastenings and they float in the air. 

GOTA CANAL. Sce SWEDEN (Transportation). 

GOTAMA BUDDHA. Sce BUDDHA. 

GOTEBORG, ушн teh BAWR у, or GOTHENBURG, 
GATH en burg (pop. 380,442), is Sweden’s second largest 


port on ts harbe r 
blocked by ice. It is the largest shipbuilding center m 


Scandinavia. 
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Bettmann Archive 
The Gothic Tribes once lived near the Baltic Sea. They 
moved southward to the coast of the Black Sea, near the Danube 
River. Then they struck south and west into the Roman Empire. 


GOTH was a member of one of the most powerful 
early Germanic tribes. In the 300’s &.c., the Goths lived 
along the shores of the Baltic Sea. Beginning about 
A.D, 214, they attacked the declining Roman Empire. 
The Roman emperor Aurelian, about A.D. 272, moved 
Roman settlers out of Dacia (now Romania) and let the 
Goths take over. Within about a hundred years, the 
Goths split up into two groups. The Visigoths, or West 
Goths, occupied Dacia, and the Ostrogoths, or East 
Goths, lived north of the Black Sea. 

The Visigoths. Beginning in 395, a Visigothic chief- 
tain, Alaric, rampaged through Greece and then Italy. 
He captured Rome in 410. His successors established a 
kingdom in southern Gaul and Spain. The realm in 
Spain lasted until 711, when Roderick, the last king of 
the Visigoths, was killed during a battle with the 
Moors. 

The Ostrogoths. When Huns from central Asia at- 
tacked the Ostrogoths about A.D. 370, many Visigoths, 
terrified, sought refuge across the Danube River in the 
Roman province of Pannonia. Many Ostrogoths fol- 
lowed them. They soon quarreled with the Romans, In 
the battle of Adrianople, in 378, the Gothic cavalry 
completely routed the Roman Army. In the late 400's, 
the young chieftain Theodoric united the Ostrogoths 
who had settled on the upper Danube River. With the 
approval of the Byzantine emperor Zeno, Theodoric 
invaded Italy, where he set up a model kingdom. After 
his death, Byzantine armies destroyed it, and the Ostro- 
goths disappeared as a people. WILLIAM С, BARK 

See also ALARIC; CLOVIS I; SWEDEN (Early Years) 
THEODORIC; VALENS. 

GOTHAM. Sce New YORK Crry, 

GOTHENBURG. Sce GÖTEBORG. 
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A Page from a Gothic Manuseript, The 
Apocalypse of St. John, above, is a fine exam- 
ple of block printing from the 1400's, 


Фонг 
Art 


Gothic Painting. The emphosis on sharp, hard 
lines in Gothic painting can be seen in Antonio 
Pisanello's Profile Portrait of a Lady. 
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GOTHIC ART is a term generally used for the art of 
Western. Europe from the early :200's through the 
1400s. During the Renaissance, Italians thought that 
classical art, which they admired and sought to revive; 
had been corrupted during the Middle Ages by the 
Goths, Germanic tribes that had invaded Italy during 
the 400's. So they called medieval art Gothic. à 

Gothic Architecture was first created in France during 
the mid-1100’s. The first Gothic buildings were parts of 
the abbey church of St. Denis and the cathedral of 
Sens. In the 1200’s, Gothic architecture spread to 
England, Germany, Italy, and other parts of Europe: 

Gothic architecture tended to emphasize height. 
Builders used pointed arches and tall, slender columns 
that rose from the floor to the stone framework of ribbed 
vaulting (see VAULT). Flying buttresses, or stone supports 
built against the outside walls, helped support the vault- 
ing. Gothic builders also reduced wall surfaces, replac- 


Frank Fenner 


Examples of Gothie Architecture. The 
Cathedral of Notre Dame in Amiens, France, right, 
was begun in 1220 and completed in the early 
1500's, Statues of 22 kings of Judah can be seen 
across the facade, directly beneath the rose 
window. Rockefeller Memorial Chapel at the 
University of Chicago, above, is a recent version 
of Gothic architecture in America. Its bell tower 
rises 207 feet above the campus. 


ing them with beautiful stained-glass windows that told 
religious stories (see STAINED Grass). Gothic architecture 
originally had simple lines, but it became increasingly 
ornate. Its last phase is called flamboyant, from flambe, 
the Old French word for flame. The word refers to the 
flamelike curves of the decorative parts of the masonry, 
especially the éracery (see TRACERY). 

Famous Gothic churches include the French ca- 
thedrals of Amiens, Chartres, Reims, and Notre Dame in 
Paris; Westminster Abbey and Canterbury Cathedral 
in England; and Cologne Cathedral in Germany. 

Other Forms of Gothic Art often originated as part 
of decorations for Gothic cathedrals, but became inde- 
pendent. Craftsmen carved in stone, chiefly on church 
exteriors. They created religious figures as well as weird 
gargoyles (see GancovLE). Painters of the period illus- 
trated Gothic books and manuscripts, including the 
famous Books of Hours (prayerbooks) first produced in 


Art Institute of Chicago 


France (see Manuscript). Builders made simple, sturdy 
pieces of furniture, and often decorated them with 
carvings. They also used iron for many decorative pur- 
poses, such as church choir screens. Metal workers pro- 
duced beautiful chalices and other objects, using fili- 
gree, precious stones, and enamels. Craftsmen carved 
ivory for church shrines and other objects. Tapestries 
hung on the walls of cathedrals and of some private 
homes (see TAPESTRY). Orro G. VON SIMSON 

See also ARCHITECTURE (Gothic; picture, Middle 


Ages); CATHEDRAL; Furnirure (The Middle Ages); 
PaINTING (The Middle Ages); SCULPTURE (Gothic 
Period). 


GOTLAND, See SWEDEN (Location). 
GÖTTERDÄMMERUNG, DIE. See Opera (Some of 


the Famous Operas). 
GOTTFRIED VON STRASSBURG. Sce GERMAN 


LrrERATURE (Epic Poetry). 
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A Govache Painting, by the brothers Pol, Jean, and Armand 
de Limbourg, shows a farmyard scene in February, 1415, The 
Picture is from the famous Book of Hours for the Duke of Berry. 


GOUACHE, gwahsh, is a method of painting that uses 
opaque, or nontransparent, water colors. Gouache is less 
coarse and more sensitive than other opaque water 
paints. In gouache, the artist uses white pigment to pro- 
duce whites and pale tints, This technique differs from 
that used with transparent water color, in which the 
artist allows the paper to show through to create whites 
and pale tints. The ingredients of gouache and water 
colors are similar, but they are compounded differently. 
Gouache can be handled in a smooth, precise manner, 
but the typical gouache painting has free brushwork 
with some variety of texture. It usually has a bright, 
sparkling color. See also PAINTING (color picture, June 
from The Duke of Berrys Book of Hour); WATER 
COLOR. RALPH MAYER 

GOUCHER COLLEGE is a privately controlled liberal 
arts college for women at Towson, Md. Founded in 
Baltimore in 1885, the school moved by stages to Tow- 
son between 1941 and 1954. Goucher offers A.B. and 
M.Ed. degrees. It admits a few exceptional students 
who have not completed high school. For enrollment, 
see UNIVERSITIES AND COLLEGES (table). йр онер Govey 

GOUDY, FREDERIC WILLIAM (1865-1947), was an 
American type designer and printer. Over a 50-year 
period, he made 122 designs for type faces. Among them 
are several that are commonly known, such as Goudy 
Old Style, Forum, and Kennerley. Goudy showed an 
early fascination for letters by drawing 3,000 of them 
and cutting them out of colored paper to form the Ten 
Commandments. In 1920, he received the gold medal 
of the American Institute of Graphic Arts. Goudy was 
born in Bloomington, Ill. Rav Nasi 

GOUJON, соо HAHN, JEAN (15102-15683), be- 
came one of the greatest French sculptors of the 
Renaissance. He was also an architect. Through his 
contact with Italian sculptors brought to the French 
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court by King Francis I, Goujon popularized the Italian 
Renaissance in France. He worked on the Louvre, 
where some of his sculptures and a marble chimney may 
still be seen in place. His most famous and pleasing 
sculpture is the Fountain of the Innocents in Paris. He was 
born in Normandy. MARVIN С. Rog 

GOULASH. See Huncary (Way of Life). 

GOULD, goold, is the name of a prominent American 
family of financiers associated with railroads, 

Jay Gould (1836-1892) founded the family fortune, 
In 1860, he began his rail- 
road career by buying con- 
trol of the Rutland & 
Washington Railroad. He 
later sold it at a profit. He 
repeated this process of 
buying and selling with 
other small railroads. In 
1867, he and James Fisk 
joined Daniel Drew on the 
board of directors of the 
Erie Railroad, Through the 
irregular issue of stock, they 
kept Cornelius Vanderbilt 
from getting control of the 
line. Gould made millions 
by manipulating Erie stock. In 1869, he and Fisk tried 
to corner the gold market. Their operations caused the 
“Black Friday" panic of September 24, and Gould be- 
came "the most hated man in America" (see BLACK 
FRIDAY). 

In 1872, Gould was forced out of contro! of the Erie. 
A lawsuit against him was withdrawn when he returned 
several million dollars to the company. He (hen turned 
to western railroads. Among those he came to own or 
control were the Union Pacific, Kansas Pacilic, Denver 
Pacific, Missouri Pacific, Central Pacific, `1 схаз & Pa- 
cific, St. Louis Southwestern, and Wabash. Gould was 
said to own about one of every 10 miles of railroad in 
the United States by 1880, In 1881, he gained control 
of the Western Union Telegraph Company and later 
of the New York elevated railroad. At his death, his 
fortune was estimated at $72,000,000, He was born in 
Roxbury, N.Y. 

George Jay Gould (1864-1923) was Jay Gould’s 
oldest son. He took over his father’s railroads and ex- 
panded them. He later lost control of the Gould lines. 

Helen Miller Gould (1868-1938) was Jay Gould’s 
oldest daughter. She spent most of her life in philan- 
thropic activities, making large contributions to chari- 
ties and to educational institutions. She gave New York 
University a library and the Hall of Fame (see HALL 
or Fame). In 1913, she married Finley J. Shepard 
(1867-1942), a railroad official, KENNETH W. PORTER 

GOULD, CHESTER. See Comics (Dick Tracy). 

GOULD, MORTON (1913- ) a composer, con- 
ductor, and arranger, became known for his clever use 
of American folk and popular music. His orchestral 
works include Chorale and Fugue in Jazz, Stephen Foster 
Galler у, Swing Symphonietta, Spirituals, and Concerto for 
Tap Dancer and Orchestra. Gould was born in Richmond 
Hill, N.Y. As a small child, he began to compose and 
to play the piano in public. He was graduated from 
New York University at 15. He conducted at the Radio 
City Music Hall and for radio. GıLBERT CHASE 


Brown Bros, 


Jay Gould 


WATERMELONS 


GOUNOD, coo NOH, CHARLES FRANCOIS (1818- 
1893), was a French composer. His fame is based on 
the continued popularity of his opera, Faust (1859), and 
on his well-known “Ave Maria" (1859). He added this 
melody to the first prelude 
in Johann Sebastian Bach's 
The Well-Tempered Clavier. 
Among Gounod’s other 
operas, two deserve men- 
tion. They are La Reine de 
Saba (The Queen of Sheba, 
1862) and Romeo et Juliette 
(1867). Other compositions 
include choral works and 
music for orchestra, piano, 
and chamber groups. 

Gounod was born in 
Paris, He received a degree 
cal studies from the 
št. Louis, and then 
entered the Paris Conservatory. Later, he studied in 
Rome, where he developed his interest in church music. 
After his return to Paris, he entered a religious seminary, 
but soon recognized this change in career as a mistake. 
His first opera was performed in 1851. From 1852 to 
1860, Gounod conducted a Parisian choral society. 
After 1860, the stage claimed an increasing share of his 
attention. THEODORE M. FINNEY 

GOURD, gohrd, is the name of a group of ornamental 
trailing or climbing plants. Gourds are vegetables close- 
ly related to squashes and pumpkins. They grow wild in 
America, Africa, and the Pacific Islands. Gourds bear 
fruits of various colors and shapes. The leaves are large 
with pointed lobes. The flowers are usually yellow. 

Some of the smaller and more attractive gourds in- 
clude the salt-and-pepper gourds, the neste gourds, and 
the dishcloth gourds. This gourd, also called a lufa, has 
become popular in America. The inside of the dried 


Chicago Historical Society 
Charles Francois Gounod 


MEMBERS of the 
GOURD FAMILY 


SQUASHES 


fruit is full of fibers that make a dishcloth or bath 
sponge which smells sweet and clean. Very young dish- 
cloth gourds are among the few that can be eaten. 
Bottle gourds bear large fruits that are raised mainly 
as novelties and ornaments. In Africa and Asia, the 
bottle-shaped fruits are dried and used to hold water 
and other liquids. Other popular kinds of gourds in- 
clude the dipper, pipe gourd or calabash, apple, orange, and 
pear-shaped gourds, powder horn, and Hercules’-club. 
Gourds grow easily. The seeds need only be planted 
in a sunny location after danger of frost has passed. 
Scientific Classification. Gourds make up the family 
Cucurbitaceae. Bottle gourds make up the genus Lagenaria. 
The dishcloth gourd found in North America is genus 
Luffa, species cylindrica. ARTHUR J. PRATT 
Related Articles in WorLD BOOK include: 


Calabash Cucumber Muskmelon Squash 
Casaba Luffa Pumpkin Watermelon 
Chayote Melon 


GOURDE, goord, has been the standard monetary 
unit of the Republic of Haiti since 1920. It is issued in 
silver coins and paper notes. Gourde is the old French 
name for the Spanish dollar. For the value of the 

ourde, see MONEY (table, Values of Monetary Units). 

GOUT, gowt, is a chronic disease that produces severe 
swelling of the joints. Tt is caused by a defect in the 
body’s natural action of breaking down certain proteins. 
This results in the production of too much uric acid, 
which accumulates in the blood (see URINE). Crystals 
of uric acid are deposited in tissues around the joints. 
These deposits cause sudden attacks of swelling, most 
commonly in the fect, This is called gouty arthritis. The 
tendency to gout is hereditary. ‘Treatment consists of 
limiting the amount of protein in the diet, and of taking 
drugs such as aspirin and probenecid to hasten the 
elimination of uric acid. Colchicine is a drug which 
relieves acute gouty attacks. 


Gout is not curable, but is 
controlled by proper treatment. Josern Ler HOLLANDER 
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GOVERNMENT. In a democratic country like the 
United States, government is the means the people use 
to provide justice for everybody, to defend the nation 
from attack, and to promote the welfare of the nation. 
A democratic government is a political organization for 
these purposes. The people take full part in it. In con- 
trast, a dictatorship is a form of government under which 
the people are ruled. They have little real part in the 
process of governing. 

Even the smallest community has to have laws or 
tules regulating traffic, public health, and public order. 
For instance, drivers must keep to the right on roads, 
streets, and highways in the United States. The rules 
of the road must be decisions of government for all per- 
sons to follow, enforced, if necessary, by government. 

Citizens must combine in order to protect themselves 
against thieves and other criminals. In disputes, courts 
are needed to determine the rights of one citizen as op- 
posed to those of another. Again, many projects such as 
building a bridge, repairing a public road, or running a 
fire engine require control by government. In large com- 
munities, or nations, a central government is needed to 
provide defense against foreign aggression, Inspection 
of foods and other products for sale also requires super- 
vision by a central administration. 

Lack of government would lead to confusion, chaos, 
oreven anarchy. Such a situation sometimes comes after 
à great disaster has destroyed the existing government. 
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ted Press Int. 
Everyone Is Free to Learn in a Democracy, ond teachers 
are free to draw upon all the great store of human knowledge 
and opinion. If these students were living in dictatorship, 
they could learn only what the ruler wanted thom to know. 


Efficient and progressive government is one of the 
chief goals of Western civilization. It can be achieved 
only if all the people take part in it. If the citizens are 
indifferent, careless in obeying the laws, too lazy to 
vote, and unwilling to serve as public officers, then gov- 
ernment will decline. Good government requires eternal 
vigilance and personal sacrifice on the part of every 
citizen, г 

When we refer to*a government” or“the government 
we usually mean government in connection with the 
idea of the state, or nation. In the United State people 
commonly think of a state only as one of the states ol 
the Union. But students of government call an entre 
country a state. In this sense, the state is a combination 
of people, territory, political organization or organized 
government, and sovereignty or independence. For 
instance, the American people occupy the territory COV” 
ered by the United States. They have a definite political 
organization including the federal, state, and local 
governments, and they possess independence from all 
other countries. 


"Of the People, by the People, for the People" 


The most accurate short description of democratic 


government is the phrase, “government of the people, 
by the people, for the people,” used by Abraham Lincoln 
in his famous ( ;ettysburg Address. The entire purpose 
and means of American politics are summed up in this 
historic phrase. It says that the government exists for 
the people, and not the people for the government. 
The will of tie people prevails. The men and women 
who make and carry out the laws come from the people. 

The American people are deeply inspired by ideals. 
They are, at (he same time, immensely practical. The 
history of the United States shows that, while the Amer- 


ican people hold competence and efficiency in high 
esteem, they have recognized that practical methods 
which have по idealism or morality bring little perma- 
nent advantage to the nation. 

Self-government is one of the most precious of demo- 
cratic ideals. The principle of self-government in Amer- 
ica has almost always meant representative government 


—a system by which officers elected by the people 
make and execute the laws. See Democracy; UNITED 
STATES, GOVERNMENT OF. 

The liberty of the individual has also been a cherished 


ideal of the American people. The firsteightamendments 
to the United States Constitution preserve basic personal 
liberties. Sce BILL or RIGHTS; FREEDOM; UNITED STATES 
CONSTITUTION (first eight amendments). 

One of the democratic ideals that have long been 
accepted in both Great Britain and the United States 
is the equality of all men and women before the law. 

In a government “of the people, by the people, for 
the people.” a heavy responsibility rests on every citizen 
to take part in civic affairs to the best of his ability. 
Citizens who are indifferent soon take their country 
down the road to undemocratic practices and to tyran- 
ny. The responsibility of citizens goes beyond payment 
of taxes, obedience to law, and service in the armed 


forces ol the nation. It includes willingness to inform 
themselves regarding the political and social issues of 
the day, and to join in public discussion of these 
questions. The good citizen will join a political party 
and seck to select good candidates for nomination by 
that party. Or, if he chooses to remain an independent, 
he will make known his opinions on candidates and 
issues. He will always vote in elections and also will 
urge his neighbors to vote. He will serve on local com- 
mittees, and even accept nomination to political office 
if called upon for such duty by his fellow citizens. If he 
is elected to office, he will perform his service to the 
state as faithfully, justly, and wisely as he can. 


When Tyrants Rule 


Among the ancient Greeks, the dictator was known 
as the /yrant. His one-man rule was called a tyranny. 
He ruled by absolute and uncontrolled power. This form 
of government frequently occurred in the Greek city- 
states in times of public distress or national danger. 

Many of the great empires of the East and West were 
tyrannies, or despotisms. The emperor, king, or poten- 
tate was authoritarian in character. This means that he 
took upon himself the right to rule; his authority was 
not a grant of powers from the people. 

Dictatorships of our own times have much in com- 
mon with the tyrannies of the ancient world, All 
tyranny is basically the same, whether it is called dic- 
tatorship, despotism, absolute monarchy, authoritarian- 


GOVERNMENT 


ism, racial state, fascism, corporate state, nazism, 
bolshevism, sovietism, communism, or by any other 
name. In their disregard of the rights of citizens and 
their contempt for human life, there is little difference 
among Nero, Ivan the Terrible, Genghis Khan, Mus- 
solini, Hitler, Lenin, Stalin, Perón, Tito, Mao Tse-tung, 
and Malenkov. All these dictators trampled on the 
liberties of the people, resorted to violence and torture, 
and seized the power to govern. They all used murder 
and treachery as means of grasping authority. 

In the 1900s, the two principal forms of dictator- 
ship have been fascism and communism. The two 
chief examples of fascism are Benito Mussolini’s fascist 
Italy, in 1922-1944, and Adolf Hitler’s nazi Germany 
in 1933-1945: 

Both fascism in Italy and nazism in Germany 
destroyed human liberty. But of the two, the nazi 
dictatorship was the most cruel and destructive of 
human liberties. See Fascism; HITLER, ADOLF; GER- 
many (History); NAZISM. 

Soviet communism was established in Russia by the 
Bolshevik Revolution of 1917. Soon after World War П, 
Moscow-directed revolutions led to the establishment of 
communist regimes in other countries of Europe and 
Asia. These states became subject nations, or satellites, 
of Russia, under communist control. 

In the Soviet Union and its satellites, the communist 
rulers have assassinated political enemies and forced free 
men to become slave laborers. See Communism; STALIN, 


JosEPH; Russia. 
Modern Ideas of Government 


Background of Modern Thought. From ancient times, 
governments have been classified on the basis of the 
number of citizens who take part in the operation of 
government or in the election of officers. About 2,400 
years ago, Aristotle made an elaborate grouping of con- 
stitutions according to (1) the number of people who 
have the power of choice in government, and (2) the 
end, or purpose, of government. The true purpose of a 
state, said Aristotle, is the perfection of its citizens. 
Accordingly, when government is directed toward the 
improvement of all its citizens it is pure government, 
but if the government aims at the perfection of fewer 
than all the citizens, it is a corrupt form of government. 
Aristotle believed that the pure form of one-man rule 
is monarchy, while the corrupt form is tyranny. The 
pure form of rule by the few is aristocracy (rule by the 
most intelligent), while the corrupt form is oligarchy 
(rule by the wealthy). The pure form of rule by all the 
people is polity, said Aristotle, while the corrupt form 
emocracy. Aristotle did not have the 


is uncontrolled 4 
high regard for democracy that the Western World now 
extends to it. Aristotle’s polity was a mixed government, in 
which (1) all the people shared the power to govern with 
(2) representatives of property and (з) representatives of 
the ablest citizens. ‘Aristotle understood human nature 
well enough to realize that any particular form of gov- 
ernment might not be thebest government forall peoples 
at all times. Some peoples might be governed best by a 
form not suitable to other peoples. Ideally, however, 
‘Aristotle held that the best forms of government were 
in the following order of preference: (1) pure monarchy, 
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HOW DEMOCRACY WORKS 


In a democracy, power stems from the people. 
"We the People” have the freedom to decide how 
and by whom we shall be governed, 


(2) pure aristocracy, (3) mixed aristocracy, and (4) 
polity. The worst forms of government were, in order of 
preference, tyranny, unrestrained oligarchy. and un- 
restrained democracy. 

From Mixed Republic to Representative Democracy. 
The pages of The Federalist, a collection of essays by 
James Madison, Alexander Hamilton, and John Jay in 
support of the American Constitution of 1787, show 
that the Fathers of the Constitution intended to found Th | UM . ; 

В x с е people exercise this freedom by casting secret 
a mixed republic rather than a completely democratic ballots for candidates for public office. Political 
form of government. Instead of setting up a one-chamber parties offer the voters a choice of candidates, 
legislature, directly representing the people in the elec- 


1. The Constitution guarantees the people's freedom, 


2 1 Democracy does not mean that every citizen actively 
People's chosen Senators and oN ас сү ac aac qan ae int MUS if 
Representatives make the laws, XT akes part 1 ENG ry de on ot governmen де ings d 

all voters are impractical in a large country like France 


or the United States. Modern democracy on a national 
scale is representative democracy. Government is con- 
3. ducted by the representatives elected by the people. 


People's chosen President Representative democracy rests on the principle that 
administers the laws, power to govern rests with the people; while, for the 
sake of convenience, they have delegated their powers to 


their representatives, Representative deniwcracy also 
assumes that every citizen of a certain age should join 
in the election of the representatives. 

The belief that every man and woman is capable 
of valid judgment has led to the provision for uni- 


versal suffrage, or the right to vote, in democratic 
countries. Democracies also feel that every individual 
has something to contribute to the group. The economic 
wealth of a nation, its security, and its public education 
are among the things that are greatly affected by the 
way its citizens use the ballot. See Voriyu; WOMAN 
SUFFRAGE. 

Supreme Court justices and Federal judges, 

named by the President with Senate approval, 5 People can review and discuss the work of their 
interpret the laws according to the basic elected officeholders, and freely vote for or 
law, the Constitution. against them at regular elections. The people can 
even remove a bad official before his term is up. 


tion districts, the Constitution provided for a House of 
Representatives which should represent the people, and 
a Senate which should represent the different states. 
Instead of providing for direct election of the President, 
the Constitution called for his selection by presidential 
electors chosen in each state in such manner as the state 
legislature might direct. In other words, the Fathers of 
the Constitution established a representative form of 
government which was in reality a mixed republic. But, 
in the course of the first 150 years under this Constitu- 
tion, the national government became largely a repre- 
sentative republic, or democracy. By constitutional 
amendment, Senators were elected directly by the peo- 
ple. Without a constitutional amendment and simply 
by custom or usage, the selection of the President follows 
the vote of the people. See ELECTORAL COLLEGE; PRESI- 
DENT OF THE UNITED STATES; SENATE. 
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Dignity of Mankind. The supporters of dictatorship 
scoff at the democratic concept of the dignity of all 
mankind. Fascist and nazi writers insist that the elite, 
or persons of superior intellect, training, and oppor 


In a dictatorship, power stems from the dictator. 
The people have no freedom to choose the officials 
and the policies of the government. 


1. Dictator hand-picks candidates 
for office. People must vote 
for those he chooses, on a 
one-party ballot. 


tunity, should rule the state. Communist practice also 
follows the theory of the elite, even though Russian 
bolshevism pretends to show deep concern for the work- 
ingman. 

Opposition Parties. The democratic system insists that 
opposition parties shall be permitted to exist, as part of 
the people's right to free speech and to participation in 
government It holds that the monopoly of politics by 
one party, as found in all fascist and communist 
states, is a denial of the democratic ideal that every man 
should be Irec to speak his mind, and to vote against a 
governmeni he does not like. 


Misuse of Term "Democracy." Soviet propaganda 
Tecognizes chat the word democracy is a powerful symbol. 
Therefore the communists distinguish between “bour- 
geois? democracy and “true” democracy. Bourgeois 
democracy, according to the communist line, is the rule 
of capitalist governments, and true democracy is govern- 
ment by the dictatorship of the proletariat, or common 
people. The communists say that the democracy of the 
Western World is harmful to the working class, but that 


5. 
People cannot criticize or 
change either the officials 
or the dictator's policies. 


communist democracy gives the workingman control of 
the state. Communist propaganda, however, fails to 
point out that the workingman in Russia actually has 
no real part in government except to obey orders. 


How Government Developed 


Theories About Origin. There have been at least four 
general theories about the origin of government. They 
are: (1) divine origin; (2) single lawgiver; (3) social con- 
tract; and (4) historical evolution. 

The theory that government is of divine origin has long 
since been discarded. The Romans’ twelve tables of law, 
which they believed to have been divinely inspired, 
followed this theory. Belief in divine origin of govern- 
ment also frequently led to the assertion of the doctrine 
of “divine right of kings,” on the theory that monarchs 
had been appointed by God. 


Dictator orders 
legislature to adopt 
party-approved laws. 


Dictator's men 
put laws 
4, into effect. 


Courts obey dictator rather 
than law. Men often lose life 
and liberty in mock trials. 


The theory of the single lawgiver was often advanced 
the government of 


in Greek civilization. For instance, 
Sparta was credited to the magistrate Lycurgus; and 
the government of Athens to Solon. The evidence of 


history, however, shows that government came before 


even these ancient wise men lived. 

The social contract theory goes back to Plato, 2,400 
years ago. It flourished again in the 1 şoo’s and 1600's. 
According to this theory, men in a state of nature en- 
tered into a compact with themselves or with a king to 


surrender some of their natural rights and to submit 


themselves to a supreme government. н 
The chief fault with this explanation, as David Hume 


pointed out, is the fact that we have no historical evi- 
dence of any such contract. Indeed, the evidence seems 
to be contrary to the theory. The Mayflower Compact 
(1620) was not a contract of this nature, for the signers 
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were already subjects of King James, and they brought 
the already existing laws of England with them to 
Massachusetts Bay. " 

The most reasonable explanation seems to be histori- 
cal evolution, that government evolved out of the early 
organization of the family. 

Beginnings of Government in the Family. The first 
unit of government in ancient times scems to have been 
the family. Even in the era of the cavemen, the group 
of father and mother and children appears to have been 
the natural social and even political organization. See 
FAMILY. 

In early Greek and Roman history, kinship seems to 
have been the key to political unity. The father, or 
patriarch, ruled the family, consisting of mother, sons, 
and daughters, and also, as the family increased, of his 
grandsons and granddaughters. The authority of the 
father in early Rome soon came to be part of Roman law. 

As families came into contact with one another, they 
joined together into tribes, either as a result of war or 
for mutual protection and assistance. The history of 
both the Greek city-states and the republic of Rome 
shows evidence of this gathering into tribes, In carly 
times, most tribes were nomadic. They traveled from 
valley to valley, seeking grass for the flocks of sheep 
or herds of cattle belonging to the families in the tribe. 
It was only later, when tribes had settled down and the 
families had established farms, that the idea of owner- 
ship of definite territory entered into the concept of 
government, 

Finally government took form as we find it in the 
Greek city-state and in Rome. By this time, tradition, 
custom, and usage had become important in commu- 
nity life. Custom was supported by respect for ancestors, 
by devotion to religion, and by the instinct of self- 
Preservation. Law was born out of custom. Later, men 
came to realize that old customs could not be allowed 
to stand in the way of progress. Then legislatures ap- 
peared which dared to change the laws that everyone 
must obey. 

The Greek City-State contributed much political ex- 
perience and wisdom to mankind. As popular assem- 
blies were established, all male citizens took part in 
government. Slaves were not citizens and so did not 
participate. Eventually, the Greek city-states experi- 
enced many forms of government, including both good 
and bad government of the one, the few, and the many. 
See ATHENS. 

We must also mention the Greek Stoics. They gave 
the world the concept of the universal brotherhood of 
mankind, which Cicero later introduced into Roman 
thought. 

Roman Government. Roman history made a con- 
tribution to the development of government as impor- 
tant as that of the Greeks. During the period of the free 
republic of Rome, every citizen had a right to take part 
in lawmaking. Citizens shared responsi bility for govern- 
ment with groups that represented wealth and wide ex- 
perience. Thus they had a “mixed government” of 
considerable merit. But, under Augustus Caesar and 
Tiberius, during the first 50 years after Christ’s birth, 
the Roman people became accustomed to Caesarism, 
or one-man rule. Many of the forms of repub- 
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lican government remained, but the state was really 
ruled by the emperor alone, supported by a large 
bureaucracy. 

Eventually, slavery was abolished in Roman territory, 
All people in the provinces received the privilege of 
Roman citizenship, and the great Roman law was 
codified, or written down in orderly form. The ideal of 
world peace, under the name of the Pax Romana, or 
Roman peace, prevailed for several centuries. But the 
Roman Empire was based on force, and it could not 
withstand the external pressure of the Visigoths, the 
Ostrogoths, and other barbarians. These barbarians 
raided and finally destroyed the empire, only to become 
devoted followers of Rome’s greatest contribution to 
government—Roman law. 

The National State. Roman law had made such a 
powerful impression upon the European mind that 
many men continued to think that peace and prosperity 


could be achieved only by means of a universal empire. 
This thinking bolstered the tottering fortunes of the 
Germanic Empire (called the Holy Roman Empire) in 
its contest with the church for the supremacy of Europe. 
The trend of history, however, opposed both the out- 
moded Holy Roman Empire and the papacy. The rise 
of the new national state was destined to destroy hopes 
of a revival of the Roman Empire. France, England, 


Spain, The Netherlands, Sweden, and Russia had ap- 
peared as states which demanded and secured complete 


national control over their own resources Germany, 
under the Lutheran Reformation, joined the group 
headed toward the national state. At an carly stage in 
the development of the national state, feudalism (the 
relation of lord to vassal and the binding of serfs to the 
land) declined and gave way to landowning peasantry. 


See FEUDALISM. 

In England, the powers of the king were continually 
cut down by Parliament. In The Netherlands, the exec- 
utive had limited authority. In Venice, an aristocracy 
governed the republic. But most of the new states be- 
came absolute monarchies, such as France, Spain, 
Prussia, Austria, and Russia. In these states, legislatures 
which might restrain the king and his ministers had 
disappeared. After 1580, the king of Spain largely ig- 
nored the Cortes, or legislature, of that country. In 
France, the States-General, or legislature, was not called 
between 1614 and 1789. Throughout Europe, abso- 
lutism had become so general that nearly every monarch 
could truthfully have said, as Louis XIV is reported to 
have said, “The state, I am the state.” 

Many eloquent political philosophers criticized the 
absolute monarchy. Particularly, such French writers 
as Montesquieu, Rousseau, and Voltaire condemned 
the loss of freedom in France while pointing out that 
Englishmen still enjoyed their liberties. These French 
writers claimed that freedom still existed in England be- 
cause of the separation of powers between the executive 
and the legislature. The English king as an executive 
was curbed by Parliament, while the French monarch 
had no legislature to restrain him. 

The British Parliament has been more widely copied 
by other states than any other modern national assem- 
bly. This Parliament can be traced back in history 10 
the meetings of the Angle and Saxon chiefs and warriors 
in the Germanic forests. These peoples conquered Eng- 
land and brought their laws and customs into the 


girls develop team play, initiative, and leadership. 


country. As the institution of kingship appeared in 


England, these gatherings became known as the King’s 
council. 

The Norman Conquest of England in A.D. 1066 
brought more energetic government. The King’s coun- 
cil included the king, the barons, and the higher clergy. 


evy extensive taxes led the King to sum- 
«chants and farmers to his council in West- 


The need to 


mon rich 1 

minster to submit to taxation. These “commoners” sat 
in a lower chamber, which was later called the House of 
Commons. Eventually, the barons and clergy who had 
formerly in two chambers came to sit in one upper 


chamber c.illed the House of Lords. By A.D. 1295; when 
the “Mode! Parliament” of Edward I met, the British 
legislature was well on the road to its modern form. See 
PARLIAMENT 

Parliament finally took full advantage of the meeting 
of the houses to demand settlement of grievances from 


the Crown before any grant of taxes was voted. From 
this practice developed the passage of bills which be- 
came law upon the assent of the King. This procedure 
was the beginning of the modern legislative process, and 
of the principle of “no taxation without representation.” 

In 600 years of struggle between Parliament and the 
Crown, the legislature won victory after victory in 
asserting the rights of citizens against the despotic 
power of the King. In the Magna Carta, A.D. 1215; 
King John promised the barons that he would not 
illegally arrest or oppress any of them. (See MAGNA 
Carta.) Gradually, Parliament won the same rights 
for all Englishmen. The King frequently reasserted his 
old privileges, and the struggle was repeatedly renewed. 
A civil war was set off in 1642 by the defiance of Charles 
I, which resulted in defeat for the King on the battle- 
field, and his execution. The Bill of Rights, adopted by 
Parliament in 1689 with the assent of the King, became 
a model bill of rights that was copied by numerous 
countries. 

In the struggle between Parliament and the King, the 
legislature was rapidly winning complete supremacy. In 
1742, Robert Walpole asserted. the principle that the 
ministers at the head of the government must have the 
confidence of the majority of Parliament, or resign. 


United Press Int. 
Grim Game of "Follow the Leader" is the role of youth 
in o dictatorship. These young drummers are being trained in 
unthinking obedience to authority. In а democracy, boys and 
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The rise of political parties, first the Tories and 
Whigs, and later the Conservatives and Liberals, con- 
tributed to the supremacy of Parliament. The King or 
Queen became merely a symbol of the state. 

The supremacy of Parliament now means that Parlia- 
ment not only makes the laws but also selects the 
executive officers who enforce the laws. See GREAT 
BRITAIN (Government). 

Before 1832, legal restrictions denied many Britons 
the right to vote for members of the House of Commons. 
But, by the reform act of that year, many of the restric- 
tions on voting were removed. By 1884, England had 
obtained almost complete manhood suffrage. By the 
Representation of the People Act of 1918, women of 
thirty years were given the suffrage, and finally, in 1928, 
all women of twenty-one years were allowed to vote. As 
the suffrage was extended, so also was the authority of 
the House of Commons over the House of Lords. At the 
present time, the Lords possess only a limited veto over 
non-money bills passed by the House of Commons. 

The development of modern government in Great 
Britain has been an inspiration to believers in democ- 
racy. Due to love of pageantry and regard for symbols, 
the British people have kept their monarch. But the 
King or Queen is only a figurehead and convenience. 
Regardless of this limited monarchy, Great Britain has 
one of the most democratic governments in the world. 

The American Contribution. The revolt of the Ameri- 
can colonies against the British Crown and Parliament 
was in large measure an expression of the principle of 
*no taxation without representation.” The Declaration 
of Independence of July 4, 1776, not only inspired 
‘American patriots but also electrified liberal-minded 
people throughout Europe. Benjamin Franklin, who 
came to France in the following year as representative 
of the new American nation, became à symbol of the 
virtue and liberty of the New World. 

By example, the United States gave a real push to 
democracy in Europe. Under the new state constitu- 
tions, the suffrage in the United States was far more ex- 
tensive than in Great Britain. Complete manhood suf- 
frage was won in the United States far earlier than in 
Great Britain. Class distinctions were not so sharp, and 
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opportunity was far greater for the common man to 
attain success. 

The constitutions of the states and the Federal Con- 
stitution of 1787 made notable contributions to the 
science and practice of government. First, these consti- 
tutions were written documents. They were probably 
the first instance of including in one document all the 
fundamental law providing for the organization of gov- 
emment. 

Second, the Federal Constitution made a distinction 
between constitutional law and statutory law, or law 
passed by the legislature. Constitutional law was to be 
superior to statutory enactment. 

Third, the Federal Constitution, by interpretation, 
gave the courts the right to review acts of the legislature 
and to declare them null and void if they conflicted with 
any provision of the Constitution. This unique feature 
of judicial review has been copied in certain other con- 
stitutions. 

Fourth, the U.S. Constitution provided for a federal 
form of government over a large area, which eventually 
extended from the Atlantic to the Pacific, Many politi- 
cal philosophers had doubted the success of federalism 
over a wide territory. The distribution of powers be- 
tween several governments (central and local) over a 
vast continent was considered a dangerous experiment. 
But the American federal system proved to be workable, 
and has been widely copied by such countries as Can- 
ada, Australia, and the Union of South Africa. 

Fifth, the Constitution applied the doctrine of sepa- 
ration of powers, In Federal Government, power was 
distributed between the legislature, the executive, and 
the courts. The Constitution added a special device 
known as checks and balances, by which the power of one 
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The Press Is Free in a Democracy, and young persons 
such as this boy may learn early to be free-enterprisers, ha 
dictatorship, newspapers are permitted to print only government 
propaganda ond stories praising the leader, 


branch of government could be partlv controlled by 


another branch. For instance, the President can veto an 
act of Congress, but the legislature can pass the bill into 
law, over the veto, by a two-thirds vote in both houses, 

The United States also made a notalle contribution 
to modern government in the development of the presi- 
dential form of government in contras: to the parlia- 
mentary form. Under the presidential form, the Presi- 
dent or chief executive is elected by ihe people and 


holds office independently of the legislature for a defi- 
nite term, which in the United States is four years, 
There are advantages and disadvantages to both Sys- 


tems. The presidential form is more rivid; the parlia- 
mentary form is more flexible. On the other hand, the 
presidential form gives more stability 10 government 
than the parliamentary form practiced on the European 
continent, 

The French Revolution also made several important 
contributions to modern government. The Declaration 
of the Rights of Man, which was adopted by the 
French States General, summoned in 1 5q, served asa 
model bill of rights for many new governments in Eu- 


rope. See FRENCH REVOLUTION. 


Careers in Government 


Government service is опе of the gre; careers open 
to young men and women who desire to curn their living 
at highly useful professions. Aside fron: ihe military 
services there are about 2,400,000 I ind women 
working for the Federal Government the United 
States. States employ about 1,100,000. other 3418 
000 persons are employed by local governments. More 
than one fourth of all government workers are teachers 
or other educational workers. Nearly one-fifth are 


civilian employees of Federal defense agencies. 

The number of employees recruited cach year for 
government service differs from office to office. The 
United States Department of State recruits about 309 
young men and women each year for the Foreign Serv- 
ice. The Department of Agriculture recruits as many a$ 
20,000 each year. The state of New York re quires about 
8,000 new officials a year, while all cities, towns, and 
villages together need 40,000 recruits. я 

Young men and women сап find employment in 
public service as clerks, stenographers, mechanics, and 
messengers. There are also many jobs calling for skilled 
trades. The Government has a huge apprenticeship pro- 
gram for training workers. Applicants for technical 
positions who desire promotion eventually to the high- 
est grades should secure a college education. If a young 
man is interested in aviation as a governmental career, 
he can apply for a post in the Federal Aviation Agency; 
with headquarters in Washington, D.C. This office 
controls the 45,000 miles of airways and the 500 airports 
that stretch across the United States. If a man ОГ 
woman is interested in soil conservation, he or she 
should study chemistry and related subjects in an agtt- 
cultural or forestry college, and then apply to take the 
examinations for the Soil Conservation Service in the 


Department o! Agriculture. If the young person wishes 
toenter the field of education, he may find appointment 
as a training sj »ecialist in the Veterans Administration, 
with the U.S. Office of Education. If 


or may seek wo 


he is interested in labor problems, after graduation from 
college he may seek employment in the Department of 
Labor. Young men and women who wish to serve their 


government 1! foreign countries may ask for employ- 
ment in the many services which the State, Treasury, 
and Commerc departments maintain abroad. There 
are other positions requiring travel from state to state 
orcity to city. Certain positions are in the state capitals 
or in one’s own home town or city. There is a great 
amount of chuice in job location. 

Appointment as a worker entitled to promotion as the 
years go by nerally requires the passing of a com- 
petitive examination. For the federal government such 
examinations are held at stated intervals in large cities, 
under the auspices of the United States Civil Service 
Similar examinations, under state com- 
given to applicants for positions in the 
governments of the states. The system of competitive 
examinations eliminates favoritism and insures more 
fairness in the appointment of administrative officers 
than prevailed under the old “spoils system.” It also 
tends to recruit more competent personnel for the public 
service. Civil-service examinations vary in nature ac- 
cording to the types of positions for which they are held. 
Each examination is designed to measure the qualifica- 
tions of applicants fora particular kind of position, such 
as chemist, «conomic analyst, auditor, or Foreign Serv- 
winouncements of the time and place of 

for all positions are posted in all first- and 
ost offices for the information of all citi- 
nnouncement indicates that the examina- 

ed, it means that it consists of a written 
test. Applicants assemble at d gnated places and 
times to take this written test. They are later informed 
by letter whether they have passed the examination, in 
which case their names are placed on a register from 
which appointments are made as needed in all govern- 
mental bureaus. If the examination is unassembled, ap- 
plicants are rated on their qualifications as shown by 
evidence of their school records and experience in em- 
ployment. 

After appointment, the new official begins at the 
bottom of the ladder. If the recruit proves diligent, 
competent, and cooperative, he may expect promotion 
and increasesinsalary at regular intervals. In performing 
competent and loyal service for a great democracy there 
is a spiritual and intellectual satisfaction that attracts 
young men and women of the highest character. See 
CIVIL SERVICE. 

The United States Civil Service has provided a spe- 
cial arrangement to assist college graduates to enter 
federal service. College graduates who have a back- 
ground of education or experience in the social sciences 
or in public administration or business administration 
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A Person May Work Where He Pleases in a democracy. 
He may join a labor union, he may ask the boss for a raise, and 
he may decide to quit his job and go elsewhere to work. Such 
iob freedom is unknown in fascist or communist countries. 
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may take examinations for jobs as Junior Management 
Assistant, Junior Professional Assistant, Junior Agricul- 
tural Assistant, or Junior Scientist. Successful candi- 
dates are then introduced into various agencies at a 
special level. These agencies include the Bureau of the 
Budget, the Department of State, the Treasury Depart- 
ment, and the Departments of the Army, the Navy, the 
Air Force, Justice, the Interior, Agriculture, Commerce, 
Labor, and Health, Education, and Welfare. Also in- 
cluded are the Veterans Administration and the United 
States Civil Service Commission. 

Besides the notices posted in the post offices, the 
United States Civil Service Commission and the various 
state commissions publish a large number of pamphlets 
describing the positions open to young men and women. 
Among these pamphlets is a guide to the principal 
categories of positions filled through competitive exami- 
nation, under the title of Federal Careers, A Directory for 
College Students. Another pamphlet is Futures in the 
Federal Government. Both of these pamphlets can be 
obtained on request from the U.S. Civil Service Com- 
mission, Washington 25, D.C. The Department of State 
has published Career С Ypportunities in the Foreign Service. 
This pamphlet can be obtained by writing to the De- 
partment of State, Washington 25, D.C. Information 
about other areas of government can often be obtained 
by writing to the specific government agency. 

The state civil service commissions also issue pam- 
phlets. For example, copies of the Careers for College 
Graduates in New York State Government can be obtained 
from the New York State Department of Civil Service, 
Albany, N.Y. KENNETH COLEGROVE 

In the following pages, the aulhor of this article compares 
democracy with dictatorship, largely through quotations 
from writings on these forms of government. 
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A COMPARISON OF DEMOCRACY AND DICTATORSHIP 


DEFINITION. Democracy is government by the peo- 
ple. The word democracy comes from two Greek words, 
demos (people) and kratein (rule). A pure democracy is a 
government in which all the people take a direct part in 
making and enforcing the laws. The New England town 
meeting and the form of government in a few cantons in 
Switzerland represent the nearest approach to pure 
democracy in modern times. 

Representative democracy is government by the 
elected representatives of the people. The people do not 
necessarily choose all their officials. In the United 
States, for instance, Federal judges are appointed rather 
than elected. 

In the purely political sense, democracy means little 
more than rule of the majority. But most people mean 
far more than majority rule when they use the term 
democracy. In the United States, Britain, and other 
Western democracies, citizens assume that a democratic 
government will protect freedom of religion, of the 
press, and of speech. Under the United States Constitu- 
tion, these rights are the supreme liberties that are guar- 
anteed in the Bill of Rights (the first ten amendments, 
adopted in 1791). 

In general, democracy implies protection of the mi- 
nority. As to freedom of religion, people in Western 
democracies believe that every man has a right to wor- 
ship as he chooses, Except in a few cases, such as those 
involving decency or agitation for the overthrow of 
government by force, freedom of speech in the Western 
free world is almost unlimited. 

The chief justification for democratic government is 
the idea of the dignity and worth of every human being. 
The underlying principle is faith in mankind. There is 
little point to democracy unless we believe that nearly 
all men and women are able to exercise good judgment, 
and that they possess something of value to contribute 
to the decisions of the group. 

Another assumption of democracy, based on the 
principle of the innate dignity of mankind, holds that 
all citizens should have opportunity to share in the 
economic prosperity of the country. 


THEORY AND PRACTICE 


The following quotations give a broader idea of the 
meaning of democracy. 

“Tt is essential to such a government (a democratic re- 
public) that it be derived from the great body of the 
society, not from an inconsiderable proportion, or a 
DIU class of it." James Madison, The Federalist (1788), 

o. 49. 

“A society in which every man has a chance and knows 
that he has it,” James Russell Lowell, Democracy and Other 
Essays (1886), p. 37. 

“Self-government by a people is based upon moral and 
spiritual concepts. The Government of a frec pcople must 
in itself express the highest ideals of the people. If it fails 
in its standards it injures the morals of the whole people. 
It destroys its own foundation of free government.” Ad- 
dress of Herbert Hoover at Fresno, Calif., April 26, 1938. 

“All, too, will bear in mind this sacred principle, that 
though the will of the majority is in all cases to prevail, 
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DEFINITION. Dictatorship is government by an abso- 
lute and uncontrolled power. Such a government is 
authoritarian in nature. In other words, the dictator or 
dictators simply assume their powers. 1 hey do not ac- 
quire their authority to govern from a grar! of powers by 
the people. They rule regardless of public opinion, 

In the twentieth century, two forms ol dictatorship 


have emerged. One is fascism, and the other, soviet 
communism. The two chief examples ol fascism are 
fascist Italy in 1922-1944, and nazi Germany in 1933- 
1945. The second form, soviet communisin, was begun 
in Russia with the Bolshevik Revolution in 1917. 
The Italian fascist creed viewed the state as an end 
in itself. This concept was borrowed froin the writings 
of the German philosopher, Georg Hegel. Citizens were 
supposed to exist for the glorification of ihe state, and 
not the state for the citizens. In nazi Germany, Hitler's 


Volkstaat, or racial state, supposedly existed for the per 
fection of the lordly race, the so-called “Aryan” race, 
which the Nazis assumed had the righi to rule the 
“slave,” or non-Aryan, races. 

In theory, communism implies doing away with pri- 


vate property, and the adoption of collective ownership 
of all means of production and distribution. In practice, 
communism generally means the so-called dictatorship 


of the proletariat in Soviet Russi 


The outlines of Marxian socialism wei set forth in 


the Manifesto issued by Karl Marx sid Friedrich 
Engels in 1848. Marx and Engels held ihat the capi- 
talist system has brought about an unrelenting war be- 
tween the working class and the properti class. This 
struggle, according to Marxism, must leac to the break- 
down of the capitalist system. 

Nikolai Lenin, who planned and dire: ied the Bol- 
shevik Revolution of 1917, became the first dictator of 
Soviet Russia. He revised much of Marxian socialism. 
Lenin used terrorism to confuse and destroy his oppo 
nents. Under Stalin, who rose to the position of sole dic- 


tator within a few years after the death of Lenin in 1924, 
the use of terrorism increased. 

Communism has tried to create a world revolution 
and to set up Soviet-controlled dictatorships every- 
where. 

THEORY AND PRACTICE 


The following quotations illustrate the theory and 
practice of fascism. 

“Everything is for the state, and nothing human Or 
spiritual can exist without the state, nor have any value 
outside the state.” Benito Mussolini, “The Doctrine of 
Fascism” in the Enciclopedia Italiana (1932), XIV, p. 847. 
_ “We, National Socialists, as supporters of a new view ol 
life .. . must make a sharp distinction between the state 
as a vessel and our race as its contents. This vessel has 
meaning only so long as it can preserve and protect the 
race; otherwise it is worthless, Thus the highest purpose 
of the folk state is to care for the preservation of our racial 
elements . . . We, as Aryans, can imagine as a state only 
the living organism of a nationality, Adolf Hitler, Mein 
Kampf (1934), p. 434. i 

“True democracy is the one that does what the people 
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that will, to be rightful, must be reasonable; that the 


minority possess their equal rights, which equal law must 

rotect, and to \ iolate must be oppression. Let us, then, 
fellow-citizens, unite with one heart and mind. Let us 
restore to social intercourse that harmony and affection 
without which liberty and even life itself are but dreary 


-flect that, having banished from our 
s intolerance under which mankind so 
long bled and suf ed, we have yet gained little if we 
countenance a politi al intolerance as despotic, as wicked, 
and capable o! as bitter and bloody persecutions... 
Every difference: of opinion is not a difference of princi- 
ple, We have callcd by different names brethren of thesame 
principle. We ате all Republicans, we are all Federalists.” 
Thomas Jefferson, /“irst Inaugural Address (1801). 

“The word «democracy has been used ever since the 
time of Herodotus to denote that form of government in 
which the ruliny power of the state is legally vested, not 


things. And let u 
land that religi 


in any particular class or classes, but in the members of 
the community as a whole, This means, in communities 
which act by voting, that rule belongs to the majority, as 
no other method has been found for determining peace- 
ably and legally what is to be deemed the will of the com- 
munity which may not be unanimous.” James Bryce, 


Modern Democr (1921), Vol. I, p. 20. 
“Democracy which rests merely on the will of numbers 


rests merely on force. If we keep the name and the idea 
of democracy, we must find some other basis . . . It must 
bea government depending on mutual exchange of ideas, 
on mutual criticism of the ideas interchanged, and on the 
common and agreed choice of the idea which emerges 


| theordealofinterchange and criticism.” 


triumphant fro: 
ctions on Government (1942), Р. 36. 


Ernest Barker, /: 


“The keynote of democracy as a way of life may be ex- 
pressed, it seems to me, as the necessity for the partici- 
pation of every mature human being in the formation of 
the values that reculate the living of men together; which 
is necessary (roin the standpoint of both the general 
social welfare and the full development of human beings as 


individuals.” John Dewey, in School and Society, April 3, 1937. 
PURPOSE OF THE STATE 


According i the democratic ideal, states exist for the 
sake of people rather than people for the sake of states. 
A man’s duty to support his government and serve his 
country grows out of the fact that his government and 


An Accused Man hos the 
tight to defend himself in the 
Courts of a democracy. He may 
employ a lawyer to direct his 
defense, and if he is too poor 
to hire a lawyer the court will 
furnish him with one. In a dic- 
tatorship, a man is accused 
only after the dictator's puppet 
courts have already decided 
he is guilty, The defendant is 
Expected to confess, not deny, 
° crime, 
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want. The leaders’ real task is to decide what the people 
should want. The masses are like the muscles, directed by 
the brain. One must permit the people to have 50 per 
cent of what they want; but the leaders must be sure that 
their own 50 per cent is the half that really counts.” Lec- 
ture of President Juan Perón of Argentina before the 
Perénista Normal School for Leaders, February, 1953. 

These quotations from Communist writers express 
their ideas about Communist theory and practice. 

“The theory . . . may be summed up in the . . . sentence: 

Abolition of private property.” Marx and Engels, Mani- 
festo of the Communist Party (1848). 
_ “The workingmen have no country . . . The proletar- 
ians have nothing to lose but their chains. They have a 
world to win. Workingmen of all countries, unite!" Marx 
and Engels, Manifesto of the Communist Party (1848). 

*Democracy is but one form of state, and we Marxists 
are opposed to all and every kind of state.” Lenin, The 
Tasks of the Proletariat in our Revolution (1917). *Lenin em- 
phasized the fact that the dictatorship of the proletariat 
is the highest type of democracy." Joseph Stalin, Leninism 
(1925). 

“The First World War cost capitalism the Russian Rev- 
olution and undermined the position of capitalism in the 
colonial areas." Stalin, Sochineniya (1948). Vol. IX, p. 108. 

“The Second World War led to the establishment of 
peoples democratic (Sovict) regimes in a number of 
countries of central and southeast Europe, and led to the 
victory of the great Chinese people. Can there be any 
doubt . . . that a third world war will be the grave not 
only for individual capitalist states, but also for the whole 
world capitalism?" Georgi Malenkov, Address on the 
gand Anniversary of the Communist Revolution (1948). 


PURPOSE OF THE STATE 


Fascism rejects the notion that the state exists for the 
sake of the people or as a means of promoting their wel- 
fare. Instead, it holds that the people exist to promote 
the state. 

The communist proposes to use state power to de- 
stroy the capitalist system. What he expects to take its 
place is not clear. Bolshevist writers appear to believe 
that a new freedom will eventually replace the dictator- 


ship of the proletariat. 
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his country are serving him. In some form or other, the 
idea that every person counts for something has been the 
heart of modern democratic government. 

The following quotations illustrate and develop the 
idea that democratic governments are created by the 
people to serve their purposes, and that the people are 
free to change their system of government. 

“The greatest happiness of the greatest number is the 
foundation of morals and legislation.” Jeremy Bentham, 
Works (1843), X, p. 142. 

“We, the people of the United States, in order to form 
a more perfect Union, establish justice, insure domestic 
tranquillity, provide for the common defense, promote 
the general welfare, and secure the blessings of liberty to 
ourselves and our posterity, do ordain and establish this 
constitution for the United States of America.” Preamble 
to the United States Constitution (1789). 

“We hold these truths to be self-evident: That all men 
are created equal; that they are endowed by their Crea- 
tor with certain unalienable rights; that among these are 
life, liberty, and the pursuit of happiness. That, to secure 
these rights, governments are instituted among men, de- 
riving their just powers from the consent of the governed; 
that, whenever any form of government becomes de- 
structive of these ends, it is the right of the people to alter 
or to abolish it, and to institute a new government, laying 
its foundation on such principles, and organizing its 
powers in such form, as to them shall seem most likely to 
effect their safety and happiness. Prudence, indeed, will 
dictate that governments long established should not be 
changed for light or transient causes." Declaration of 
Independence, July 4, 1776. 

“The aim of every political association is the preserva- 
tion of the natural and imprescriptible rights of man. 
These rights are liberty, property, security, and resis- 
tance to oppression," Declaration of the Rights of Man 
and Citizen in the French Constitution of 1791. 


LEADERSHIP 


In a democracy, everyone has some opportunity to 
exercise leadership. Every citizen can lead by calling the 
attention of his fellow citizens to things which they 
ought to consider in making their decisions. 


ORSHIP 


The following quotations show the various ideas 
among dictatorships regarding the purpose of the state, 
“The state is resuming its right and its prestige as the 
sole and supreme interpreter of the needs of society,” 
Address of Mussolini to the Fascist Grand Council, March 


18, 1934. 
*The German Reich, as a state, must include all Ger- 
mans, with the duty of not only preserving the most val. 


uable racial elements among that people 
them slowly and surely to a dominating | 
Mein Kampf (1934), p. 439. 

“In its exploitation of the state apparat 
goals, the Soviet bureaucracy is similar 
bureaucracy.” Leon Trotsky, The Rei 
(1937). 


ut also to lead 
sition.” Hitler, 


for personal 
every other 
Hon Betrayed 


“The aim of the Communist International is to organ- 
ize the armed struggle for the overthrow of the interna- 
tional bourgeoisie (middle class) and the establishment 


of an international Soviet republic as a transition to the 
complete abolition of the capitalist state. ||; Communist 
International considers the dictatorship of the prole- 
tariat an essential means for the liberation of humanity 
from the horrorsof capitalism and regards the Soviet form 
of government as the historic necessity for this dictator- 
ship." Theses of the Second Congress of the Communist 
International (1920). 

“The forms of government of all countri 
fall fundamentally into three categories: (a) republics 
under the dictatorship of the capitalist class; (b) repub- 
lics under the dictatorship of the proletariat; and (c) 
republics under the joint dictatorship of several revolu- 
tionary classes. .. The second form of republic is fer- 
menting in the various capitalist countries, besides its 
realization in the Soviet Union . . . That is to say that we 
cannot separate ourselves from the assistance of Soviet 
Russia." Mao Tse-tung, China's New Den cy (1940). 


of the world 


LEADERSHIP 
The fascist principle of leadership i 
fascist tactics. At the top of the state i 
leader, or fuehrer, the dictator—who alwa 
bottom are the masses, who only follow 
Marxian theorists have taken it for gı 


ppermost in 
е man—the 
leads. At the 


ited that the 


Monkmeyer 


A Policeman Is a Friend 
in a democracy. He is on duty 
to help all citizens, and to en- 
force laws for the protection 
of life, liberty, and property. 
In a dictatorship, or “police 
state,” a policeman is a mon 
to be feared by all who may 
criticize the government, listen 
to foreign radio broadcasts, or 
otherwise offend the dictator 
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There is an important place for the expert in a de- 
mocracy, but he must usually follow the policies which 
have been approved by the people or their representa- 
tives. Sometimes this means loss of efficiency, but de- 
mocracies are generally ready to accept this loss rather 
than give up the idea that everyone should share in the 


exercise of leadership. 
The following quotations give views of the democratic 
concept of leadership. 


“A great man тау... do much to create a pattern for 
the people of what statesmanship should be. If his honor 
is unblemishe:!. his ideals high, his temper large, tol- 
erant and sympathetic, his example is sure to tell. Others 
try to live up to it." James Bryce, Modern Democracies 
(1921), II, p. 614. 

“The working men and women must insure that gov- 
ernment, backed by the military strength adequate to 


secure our own political and territorial integrity, offer 
the world a leadership of constructive ideas designed to 
advance the voal of universal progress and enduring 
peace...” Address of General Douglas MacArthur at 
Detroit, May 16, 1952. 


THE CITIZEN AND THE STATE 


Under a democratic constitution, the powers of the 
government are in some degree limited, The Constitu- 
tion of the United States gives specific powers to the 
national government. The first 10 amendments place 


restrictions upon the national government, while later 
amendments place limits on the state governments. 
The following quotations indicate some ideas about 
limits on governmental power. 
“There is a circle around every individual human 


being, whic! no government, be it that of one, of a few, or 


of the many, ought to be permitted to overstep.” John 
Stuart Mill, litical Economy (1848), II, p. 506. 
“In framing a government which is to be administered 


by men over men, the great difficulty lies in this: you 
must first enable the government to control the governed; 
and in the next place oblige it to control itself.” James 
Madison in //e Federalist (1788), No. 51. 

“No person shall be... deprived of life, liberty or 
property, without due process of law, nor shall private 
property be taken for public use without just compensa- 
(at Constitution of the United States, Amendment 5 

). 


FREEDOM OF SPEECH 


All democracies favor freedom of speech, but they 
place some limits upon this freedom, as shown by the 
laws against libel and slander. Without free speech the 
Citizens of a democracy cannot learn the things they 
need to know in order to vote intelligently. 

It is clearly risky to say that government should have 
no control over what is said or printed. On the other 
hand, if a government is allowed to exercise this kind 
of control, it may use that power to shut off criticism of 
the government's own policies and thus maintain itself 
in office. Democratic countries generally prefer to accept 
the risks of leaving speech and the press almost com- 
pletely free. The following quotations develop some 
important ideas on this subject. 

“Give me the liberty to know, to utter, and to argue 
freely according to conscience, above all liberties.” John 
Milton, Areopagitica (1644). 

. "That the freedom of speech and debates or proceed- 
ings in parliament ought not to be impeached or ques- 
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leaders of the communist revolution should be the more 
advanced workers and the intellectuals of the party. The 
“soviet man” has been trained to follow implicitly the 
leader and the “party line.” 

The following quotations will illustrate the theory 
and practice of leadership in modern dictatorships. 

“The law and the will of Der Führer are one.” Address 
by Hermann Goering, reported by The New York Times, 
July 13, 1943, 

“There has developed since Lenin’s death a real cult of 
this acknowledged leader of the movement to which the 
Party (Communist) is pledged. The Party is often spoken 
of as the ‘Lenin Party’... The Communists have recog- 
nized from the beginning the importance of the element 
of individual leadership.” Samuel N. Harper, Civic Train- 
ing in Soviet Russia (1929), p. 37. 

“No, comrades, this is not the way. In this matter the 
masses are wrong. All the correct opinions of the masses, 
we the leaders must carry out loyally, but not the incor- 
rect ones.” Mao Tse-tung before the Communist Chinese 
People’s Assembly in Shihchiachuang in April, 1948. 


THE CITIZEN AND THE STATE 


Under dictatorship, the citizen belongs to the state. 
He has no civil liberties. Dictators tell the individual 
what he may read, where he may travel, what he may 
listen to, or where and how he must work. Their orders 
have extended even into family life. 

The following quotations show authoritarian theory 
and practice. 

“Men never do good except by necessity; but where 
there is liberty and license everything falls into confusion 
and disorder.” Machiavelli, Discorsi (1519), chapter 3. 

“Men are tired of liberty.” Mussolini, Force and Consent 


1923). 

s “If the Greeks perished through their slavery, one 
thing is still more certain; we shall perish through lack of 
slavery. To the essence of culture, slavery is innate.” 
Nietzsche, Early Greek Philosophy and Other Essays (1885), 


. vii. 

“The promise to give the Soviet people freedom to vote 
for those whom they want to elect is rather a poetic fig- 
ure than a political formula. The Soviet people will have 
the right to choose their ‘representatives’ only from 
among candidates whom the central and local leaders 

resent to them under the flag of the party.” Leon Trotsky, 
The Revolution Betrayed (1937), p. 265. 


FREEDOM OF SPEECH 


Dictatorship has no use for the idea of free speech. 
Almost the first step of fascist or communist dictators 
on coming to power is to suppress all publications which 
do not support their regime. Spies and secret police are 
planted everywhere, and people who have anything to 
complain about learn to keep quiet. Bookstalls, news- 
stands, and the air waves are flooded with official propa- 
ganda. Ideas which are in any way critical of the rulers 
are rigorously suppressed. Dictatorship requires unity of 
belief. Words that might cause doubt are dangerous, 
since they may give rise to thinking. And dictators do 
not want people to think. 

The following quotations show the contempt of both 
fascists and communists for free speech, and their in- 


tention to suppress it. : 
*Ttalian journalism is free because it serves but one 
cause and regime." Address of Mussolini to Italian jour- 
nalists, October 1, 1928. А 3 У 
“Whoever repeats as news апу information from forcign 
radio stations will be punished with up to two years in 


279 


GOVERNMENT 


DEMOCRACY 


tioned in any court or place out of parliament.” British 
Bill of Rights (1689). 

“Congress shall make no law . . . abridging the 
freedom of speech or of the press, or the right of the 
people peaceably to assemble and to petition the govern- 
ment for a redress of grievances.” Constitution of the 
United States, Amendment 1 (1791). 

“The free communication of ideas and opinions is one 
of the most precious of the rights of man; every citizen 
then can freely speak, write, and print, subject to re- 
sponsibility for the abuse of this freedom in cases de- 
termined by law.” French Declaration of the Rights of Man 
and Citizen (1791), Article XI. 


PUBLIC OPINION AND POLITICAL PARTIES 


In the democracies of ancient times, the people were 
not allowed much disagreement with the government. 
In Athens, political leaders who opposed the ideas and 
policies adopted by the majority were often ostracized, 
that is, made to leave the country. Leaders of the Athe- 
nian government feared that strong and intelligent oppo- 
sition would destroy the unity of their city-state. 

In the United States, Great Britain, and many other 
countries, the idea has grown up that there ought to be 
a strong and outspoken opposition party or parties. But 
in wartime or a national emergency, the leaders of all 
parties often join forces for national defense. 

Some of the problems that democracies face in re- 
gard to public opinion and political parties, as well as 
some ideas about the principles which should be fol- 
lowed in dealing with them, are indicated in the follow- 
ing quotations. 


GOVERNMENT 


“No government ought to be without censors (critics of 
the government) . . . If virtuous, it need not fear the fair 
operation of attack and defense.” Thomas Jefferson, in a 
letter to George Washington, September 9, 1792. 


“As the excellence of public opinion—its good sense, 
its tolerance, its pervasive activity—is the real test of a 
nation’s fitness for self-government, so the power it exerts 
‚. +18 the best guarantee for the smooth and successful 
working of popular government, and the best safeguard 
against revolutionary violence.” James Bryce, Modern 
Democracies (1921), I, p. 182. 


“The existence of a party of opposition, with a program 
fairly within the limits of a possible public opinion, is a 
bulwark against the tyranny, not only of a despot, but 
also of a fanatical popular majority. It becomes a rallying 
place for sober common sense when a policy is carried 
too far. It is ballast for the ship of state and it forces the 
rulers to justify their conduct in the face of constant criti- 
cism.” A. Lawrence Lowell, Public Opinion and Popular 
Government (1921), p. 88. 


“Ours is a government of political parties. Democracy 
cannot function without party government, But good 
government is good politics—or it should be. Political 
parties are organizations for adult education on issues 
in reforms and in problems of government and the elec- 
tion of decent public officials. The proper organization 
and conduct of political parties is a public service.” 
Address of Herbert Hoover at Syracuse University on 
November 12, 1937. 


“I am of the opinion that the state needs an opposition 
and that the latter has a political function in the state. 
Only by the juxtaposition of a Government majority and 
an opposition minority can true progress and an acclima- 
tion to democratic thought be achieved.” Address of 
Federal Chancellor Konrad Adenaver before the Bundestag 
of the German Federal Republic on September 20, 1949. 
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prison, providing the items are injurious to the welfare 
of the Reich, the reputation of the government, the Nazi 
party or any of its associated organizations. If the news is 
published the punishment is from three months to five 
years in prison.” Deutsches Recht, IX, (1939), p. 89. 

“It would be absurd to grant freedom of assembly and 
of street processions to monarchists. Incongruous on our 
streets would be people waving the Tsarist flag and sing- 
ing in Sovietland ‘God Save the Tsar’. . . He who would 
attempt to preach the overthrow of the socialist system 
... will appear to the peoples of the Union as a crimi- 
nal, having no right to enjoy the liberties «ranted by the 
constitution,” Russian newspaper Zzvestía. \ugust6, 1936, 


“We will inculcate the masses with the spirit necessa; 
to travel the heroic path on which they will be led. We 
will do this by controlling the press, movics. radio, books, 
and education. Our generation will be 5.1 vificed for an 


idea—the Argentine fatherland. Viva Argentina!” Proc- 
lamation approved by Dictator Juan Perón in 1943. 


PUBLIC OPINION AND POLITICAL PARTIES 


The fascist or communist state secures unity by 
wiping out opposition. It therefore cannot tolerate any 
political parties except the one party that holds supreme 


control. Other parties are banned. 
The ideal of the supremacy of the party, side by side 


with the ideal of the supremacy of the state, has led to 
some confusion in fascist thinking. Sometimes the party 
is presented as the highest authority, with the state as 
the instrument through which the party achieves its 
purpose. Sometimes the party is presented as serving the 
state and as existing for that purposc. 

Communism, too, makes no place for opposing politi- 
cal parties. Bolshevists see their system из depending 
finally upon mass support. Now and then they are even 


willing to make a few concessions to рор: ат desires, but 
this is temporary. In general, the communist looks upon 
public opinion as something to be conir /led. / 

The fascist and communist attitudes ‘ward public 
opinion and political parties are shown i:: the following 
quotations. 

“All political parties, all anti-Fascist political organi- 
zations, and others of a suspected character have been 
suppressed." Populo d'Italia, November 11, 1925. 

“The National Socialist Party is the state... f 
we must destroy the last vestiges of democracy, especially 
the methods of voting and reaching decisions by major” 
ties." Hitler, Address to Reichstatthalters, July 7, 1933. 

“The class which took political power into its hands 
did so knowing it took power single-handed. This is à 
part of the concept of dictatorship of the proletariat. This 
concept has meaning only when the single class knows 
that it alone takes political power into its hands, and does 
not deceive either itself or others by fine speeches about 
‘popular, generally-clected, sanctified by all the people 
authority.” Speech by Lenin (March 27, 1921), Selecte 
Works (1943), Vol. IX, p. 137. 

“The dictatorship of the proletariat can be complete 
only if it be led by a single party, the Communist Party, 
which does not and must not share leadership with any 
other party." Stalin, Leninism (1925), I, p. 110. T 

"The Communist Party is deliberately held down m 
numbers through a policy of severe entrance гең 
ments, rigid discipline, leading to fairly frequent expu^ 
sions of members and occasional wholesale purges; when 
Party members whose conduct is found unbecoming 2 
Communist are dropped from the ranks or reduced 
the rating of ‘candidates’ or ‘sympathizers’.” William 
Henry Chamberlin, Russia's Iron Age (1934), Р. 37°, 

“The Communist party, armed with the revolutionary 


pEMOCR 
RELIGION 


Most democratic countries have taken the position 
that government w ill not interfere in religious affairs. 
Some people think that democracy should give even 
more positive protec tion to religious freedom by acting 
imination against religious groups. 

States, the First Amendment to the 
npletely separates church and state. 
и establish a state church. The consti- 
vious states place similar prohibitions 


to prevent disc 

In the United 
Constitution « 
Congress may ii 
tutions of the 
upon the state | zislatures. 

The following quotations are examples of demo- 
cratic ideas on the relation of government to religion. 
hall make no law respecting an establish- 
ment of religion, or prohibiting the free exercise thereof," 
Constitution of !he United States, Amendment I (1791). 

“No one shall be disturbed on account of his opinions, 
even religious, provided their manifestation does not 
derange the public order established by law.” French 


Declaration of the Rights of Man and Citizen (1701 1 
Article X 

“Our civil rights have no dependence on our religious 
opinions, any more than our opinions in physics or ge- 
ometry. . . The opinions of men are not the object of civil 


government." Virginia Bill for Establishing Religious 
Freedom (1780), drafted by Thomas Jefferson. 

^ ion is still free within our borders. It must 
^." Franklin D. Roosevelt, June 14, 1936. 


RACE 
of race relations is probably the field in 
ic countries have most often and most 
to live up to their ideals. Most demo- 


Today rel 
ever remain 


The area 
which dem 
seriously fai 


cratic governments tolerate some discriminations on the 
basis of race. and sometimes even enact them into law. 
But the meaning of the democratic ideal on this point is 


perfectly clear, and the violations are widely recognized 
as violations even by those who practice them. Com- 
pared with the history of modern dictatorships, the rec- 


Soapbox Orators may talk 
and anyone may listen, in a 
democracy. Freedom of speech 
and of assembly are corner- 
stones of democratic freedom. 
In a communist or fascist coun- 
try, anyone so rash as to stand 
up and express unpopular 
views would be executed or 
sent to a slave-labor camp. 
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theory of Marx-Engels-Lenin-Stalin, made wise by a half- 
century-long struggle for the interests of the working 
class, knows how to conduct its affairs in order to secure 
the building of a Communist society. The Central Com- 
mittee of our party and the Soviet Government have 
been trained for governing the country in the great school 
of Lenin and Stalin.” Oration of Deputy-Premier Lavrenti 
P. Beria at funeral of Stalin, March 9, 1953. 


RELIGION 


Fascism usually has no particular quarrel with re- 
ligion. But fascism insists that the church, like every- 
thing else, must accommodate itself to the state’s pro- 
gram. As a result, nearly all fascist states have been 
opposed by some courageous religious leaders. 

Communist Russia and its satellites carry on a violent 
war against religion. Communism promotes atheism, 
and seeks to set itself up as a substitute for religion, with 
communist dictators as its “gods.” 

The following quotations show the negative attitude 
of all modern dictatorships toward religion, 

“| believe in no one of the earth except Adolf Hitler. I 
believe in a Lord God who created me and guides us; and 
I believe that this Lord God sent us Adolf Hitler.” 
Robert Ley, Aulturkampf, April 15, 1938. 

“Religion is the sigh of the oppressed creature, the 
feelings of a heartless world, just as it is the spirit of 
unspiritual conditions. It is the opium of the people.” 
Karl Marx, Introduction to a Critique of the Hegelian Philoso- 
phy of Right (1844), p. 57+ 

“To the poor worker, religion teaches passivity and 
patience in earthly life, consoling him with the hope of 
a heavenly reward. To him who lives on the labor of 
others, religion teaches benevolence in earthly life, offer- 
ing him a cheap justification for his exploitation of his 
fellowmen and selling him a ticket to heaven at a reduced 
rate.” Jaroslavsky, 7 houghts of Lenin about Religion (1925), 


p. 10. 
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RACE 


There is no necessary connection between Fascism 


and racial intolerance. But Fascism comes to power by 
United Press Int. 
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ord of the democracies is remarkably clean. Most demo- 
cratic countries have constitutional and statutory laws 
asserting racial equality. Democratic governments also 
refrain from persecution of races or from throwing 
members of unfavored races into slave-labor camps, as is 
done in Soviet Russia and her satellite countries, and in 
Communist China. 

The following quotations show clearly the democratic 
ideals with respect to race. 


“The right of citizens of the United States to vote shall 
not be denied or abridged by the United States or by any 
state on account of race, color, or previous condition of 
servitude.” Constitution of the United States, Amendment 
15 (1868). 

“It requires no argument to show that the right to work 
for a living in the common occupations of the community 
is of the very essence of the personal freedom and oppor- 
tunity that it was the purpose of the (Fourteenth) 
Amendment to secure . . . If this could be refused solely 
upon the ground of race or nationality, the prohibition of 
the denial to any person of the equal protection of the 
laws would be a barren form of words.” Justice Charles 
Evans Hughes, in the case of Truax v. Raich (1915), 239 
U.S. Reports, 33. 

“Conceiving the defense of freedom like freedom itself, 
to be one and indivisible, we hold all continents and peo- 
ples in equal regard and honor. We reject any insinuation 
that one race or another, one people or another, is in any 
sense inferior or expendable.” Inaugural address of 
President Dwight D. Eisenhower, on January 20, 1953. 


EDUCATION 


Democracy depends upon the kind of education 
which teaches young persons to examine thoughtfully 
the life about them, rather than simply to accept exist- 
ing institutions. Children must be taught to think for 
themselves, rather than to depend upon decisions that 
others have reached. 

The importance of education to democratic govern- 
ment, and some ideas about the kind of education a 
democracy needs, are brought out in the following quo- 
tations. 


“Religion, morality and knowledge being necessary to 
good government and the happiness of mankind, schools 
and the means of education shall forever be encouraged.” 
Thomas Jefferson in the Northwest Ordinance (1 787). 


_ “The first element of good government, therefore, be- 
ing the virtue and intelligence of the human beings com- 
posing the community, the most important point of 
excellence which any form of government can Possess is 
to promote the virtue and intelligence of the people 
themselves.” John Stuart Mill, Representative Government 
(1860), p. 12. 


“The devotion of democracy to education is a familiar 
fact. The superficial explanation is that a government 
resting upon popular suffrage cannot be successful unless 
those who elect and who obey their government are edu- 
cated. Since a democratic society repudiates the principle 
of external authority, it must find a substitute in volun- 
tary disposition and interest; these can be created only 
by education. But there is a deeper explanation. A de- 
mocracy is more than a form of government; it is prima- 
rily a mode of associated living, of conjoint communicated 
experience. The extension of space of the number of in- 
dividuals who participate in an interest so that each has 
to refer his own action to that of others, and to consider 
the action of others to give point and direction to his own, 
is equivalent to the breaking down of those barriers of 
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playing upon the deep-seated prejudices of the people, 
and race prejudice is one of the strongest. Adolf Hitler 
built up his power partly by cultivation of German 
prejudice against the Jews. There is no such thing asa 
Jewish race, but anti-Semites prefer to think there is, 
According to the original Bolshevik ideas, racial 
discrimination was to be illegal, and punishable by law, 
Actually, Russians have tried to wipe out the Baltic 


peoples. They have killed and persecuted! large numbers 
of Jews, especially during the political purges of the 
1930’s. Persecution of Jews in Russia was reported to 
have begun again in the 1950's. Commwnists who live 
in democracies are taught to stir up race haired whenever 
possible, in efforts to discredit the democr::ic way of life, 

The following quotations illustrate fascist and com- 


munist views on race. 


“Our whole civilization and culture today is the work 


of one definite race of men, the Teutonic.” Houston 
Stewart Chamberlain, Foundations of the Nir trenth Century 
(1904), I, p. Ixvii. 

“Our folk philosophy recognizes the significance of 
humanity in its original racial elements . . . Consequently 


it believes in no way in the equality of races, but in the 
victory of the better and stronger, and demands the sub- 


ordination of the worse and the weaker." Hitler, Mein 
Kampf (1934), p. 420. 

“The German people alone will be а people of war- 
riors; the other nations will be helots, working for the 
Teuton warrior caste.” Conversation wit!: Hitler, related 
by Otto Strasser in Hitler and I (1940), p. 214. 

“Lenin never said that national differen: cs must disap- 
pear and national languages become fused into one com- 
mon language within the boundaries of » single state, 
before the victory of socialism on а worl! scale. Lenin, 
on the contrary, said something diametrically opposite, 
namely, that national and state differen: among peo- 
ples and countries . . . will continue to cist for a very 
long time, even after the dictatorship of the proletariat 
has been established on a world scale." Report of the 
Sixteenth Congress of the Communist Party (1930). 

EDUCATION 

In the fascist state, the major task of education is to 
drill into the young a blind loyalty to ihe regime in 
power. Fascism also seeks to teach children enough so 
that they can serve the state in their work, and at the 


same time to keep them ignorant enough never to 
doubt the official teachings. 

Large sums will be spent upon education if the pro- 
gram of the dictator or the party calls for the services of 
many able and skilled people, as in nazi Germany. A 
program which makes no particular demands upon the 
intelligence of the people, as in Franco's Spain, can 
safely rely upon the simple absence of schooling to main- 
tain among the masses the necessary degree of ignorance. 

Soviet Russia has greatly reduced illiteracy and in 
many places almost wiped it out. But Russian educa- 
tion must be criticized for its insistence that children 
must be taught to accept without question the offici 
point of view on any matter. 

In its first few years, Soviet Russia was concerned 
with making sure that the children of workers Werê 
educated. Attendance at free schools was compulsory: 

Russian policy in education changed sharply during 
World War II. Colleges and universities began charging 
tuition, so that only the children of bureaucrats CO 
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class, race, and national territory which kept men from 
perceiving the full import of their activity.” John Dewey, 
‘Democracy and Education (1916), p. 101. 

“The reciprocal relation between the ethics of the pub- 
Jic and ethics o! public representatives has been repeated- 
ly emphasi . The nation's debt to the churches, the 
schools, the homes and the great moral teachers isclearly 
recognized. 1 hc morality of the state is only partly sub- 
ject to its own c mtrol. The responsibility of religious and 
educational institutions and of parents is enormous,” 
Senator Paul H. Douglas in Report on Ethical Standards in 
Government (1951), p. 7. 


WAR AND PEACE 


The more democratic a country becomes, the less like- 
lyitis to want war. In any war, it is the common man 
who sacrifices most and gains least. But democratic 
countries have always run grave risks of attack by dic- 
tatorships. A dictator-ruled country can plan a war, 
mobilize iis armies, and go into action much more 
quickly than can a democracy, where such actions are 
the results of legal action by the people. For this reason, 
some people believe that no democratic country can be 
safe until democracy has developed in all nations. 

The following quotations point out the attitude of 
democratic countries toward war and peace. 


“1 consider how mankind may be connected, like one 
great family, in fraternal ties, I indulge a fond, perhaps 
an enthusiastic idea, that as the world is much less bar- 
barous than it has been, its melioration must still be 


progressive . that the period is not very remote when 
the benefits of a liberal and free commerce will pretty 
generally succeed to the devastation of war. And I 
most sincerely and devoutly wish that the exertions of 
those having this view may effect what human nature 
cries aloud for—a general peace.” Maxims of George 
Washington. 

*No one who really comprehends the spirit of the great 
people for whom we are appointed to speak can fail to 
perceive that their passion is for peace, their genius best 


Freedom of Religion Goes 
when communists take over. 
Roman Catholic Cardinal Mind- 
szenty is shown here being 
brought before the communist 
court of Hungary to hear his 
sentence of life imprisonment 
оп trumped-up charges. Demo- 
cratic nations guard and pre- 
serve the right to worship as 
one may please, or not to 
worship. Freedom of religion is 
one of the basic guarantees in 
all democratic constitutions. 
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get into some schools. Special academies were set up for 
children of officials and military leaders. There were 
several signs that a new ruling class might be securing 
the same monopoly of education which communists 
have always charged that the rulers of capitalist coun- 
tries maintain. 

The following quotations show the theory and prac- 
tice of education under both fascism and communism. 

“The consummation of the racial state's educational 
work must consist in burning a sense of race into the 
hearts and brains of the youth... No boy and no girl 
must leave school without having been brought to an ul- 
timate comprehension of the necessity and nature of 
blood-purity." Adolf Hitler, Mein Kampf (1934), p. 475. 

“The liquidation of illiteracy is considered part of 
political and educational work. Lenin had said that with 
illiteracy there could be no full understanding of political 
issues and therefore no effective participation in political 
activity. Not even the slogans would have their full effect 
if the workmen or peasants could not read the banners 
under which they were marching.” Samuel N. Harper, 
Civic Training in Soviet Russia (1929), p. 292. 


WAR AND PEACE 


War is the very heart of the fascist system. Fascism 
keeps a country permanently on a wartime footing, and 
peace is only an interval for recovery or preparation. 

Communists used to claim that if private property 
could be abolished, no nation would have any reason 
for trying to dominate the people of other lands. But 
during and after World War IJ, Communist Russia it- 
self showed a strong spirit of imperialism. 

The following quotations show the theoretical posi- 
tion of modern dictatorships on war and peace. 

“The measure of the strength of a people is always and 
exclusively its readiness for military conflict.” Alfred 
Rosenberg, in Völkischer Beobachter, August 1, 1931. 

“War is the Father of Creation and the Mother of Cul- 
ture. Rivalry for supremacy does for the State what 
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displayed in the practice of the arts of peace. Great de- 
mocracies are not belligerent. They do not seek or desire 
war. Their thought is of individual liberty and of the free 
labor that supports life and the uncensored thought that 
quickens it. Conquest and dominion are not in our reck- 
oning, or agreeable for our principles. But just because 
we demand unmolested development and the undis- 
turbed government of our own lives upon our own prin- 
ciples of right and liberty, we resent, from whatever 
quarter it may come, the aggression we ourselves will 
not practice.” Annual Message to Congress of President 
Woodrow Wilson, December 7, 1915. 

“We not only desire peace with the world, but to see 
peace maintained throughout the world. We wish to ad- 
vance the reign of justice and reason toward the extinc- 
tion of force.” Inaugural Address of President Herbert 
Hoover, March 4, 1929. 

“In the future days which we seek to make secure, we 
look forward to a world founded upon four essential 
human freedoms. The first is freedom of speech and ex- 
pression—everywhere in the world, The second is free- 
dom of every person to worship God in his own мау... 
The third is freedom from want, which translated into 
world terms, means economic understanding, which will 
secure to every nation a healthy peacetime life for its in- 
habitants . . . The fourth is freedom from fear, which . . . 
means a world-wide reduction of armaments to such a 
point and in such a thorough fashion that no nation will 
be in a position to commit an act of physical aggression 
against any neighbor—anywhere in the world." Franklin 
D. Roosevelt, Message to Congress, January 2, 1941. 

“The hope for democracy is the victory of those powers 
which believe in our way of life, and in a peace that really 
assures the principle of free enterprise throughout the 
world, the reopening of the trade routes, the re-establish- 
ment of the open markets, and the rebirth of the confi- 
dence in one another.” Wendell L. Willkie, Jan. 12, 1941. 
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struggling against adversity does for the individual,” 
Japanese Army Pamphlet, October, 1934. 

“All soil and industrial property of inhabitants of nop. 
German origin will be confiscated without exception and 
distributed primarily among the worthy members of the 
party and soldiers who were accorded honors for brave; 
in this war. Thus, a new aristocracy of German masters 
(Herrenvolk) will be created. This aristocracy will have 


slaves assigned to it, these slaves to be thei: property and 
to consist of landless, non-German nationals . . . we actu- 
ally have in mind a modern form of medieval slavery 
which we must and will introduce . . . These slaves will 
by no means be denied the blessings of illiteracy; higher 


education will, in future, be reserved only for the Ger- 
man population of Europe.” Walther Darre, May, 1940. 
“Imperialist wars therefore become inevitable, wars 


for markets for the sale of goods, wars for spheres for in- 
vesting capital, for raw material and for labor power, 
wars for world domination and for power over small and 


weak nations." Program of the Communis! Party, adopted 
at the Seventh Congress of the All-Russian Communist 


Party, 1919. 

“Under the leadership of the great Stalin, a mighty 
camp of peace, democracy, and socialisin has been set up. 
In that camp, in close fraternal unity, march the great 
Chinese people. The fraternal peoples of Poland, Czecho- 
slovakia, Bulgaria, Rumania, Albania, German Demo- 


cratic Republic (East Germany) and the Mongolian Peo- 
ple's Republic also march. In a stubborn battle, the heroic 


Korean people are defending the independence of their 
motherland, A courageous fight is being waged for free- 
dom and national independence by the people of Vietnam 
(French Indochina). It is our sacred task to preserve and 
consolidate the greatest attainment of the people—the 
camp of peace, democracy and socialism — to strengthen 
the ties, friendship and solidarity of the peoples of the 
democratic bloc.” Georgi M. Malenkov, МЇ ch 9, 1953. 


Related Articles. Scc the GovERNMENT section in the 
READING AND Stupy Guine for detailed lists of articles in 
Wonrp Book which relate to Government. See also the 
Government section in each state, province, and country 
article, such as ALABAMA (Government). See also the 
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B. Beginnings of Govern- Parliament 
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E. The National State Revolution 


V. Careers in Government 
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Questions 


What are the responsibilities of a citizen in a de- 
mocracy? 5 
How did the Greek city-states and the Roman Empire 
contribute to the advancement of democracy? — . 
How has the form of government changed in ис 
United States since the days of the Founding Fathers! 
What are four theories on the origin of government! 
What is the purpose of education in a dictatorship! 
What is the purpose of education in a democracy? 
Why do dictators suppress free speech? 
What did the United States Constitution contribute 
the science of government? 
Why is government necessary? ip? 
What purpose does a state serve in a dictatorship: 
What purpose does it serve in a democracy? 2 
What four freedoms did Franklin D. Roosevelt state! 


GOVERNMENT OWNERSHIP is the ownership and 
operation by a governmental unit of some service or 
productive enterprise for the benefit of the public. It is 
also called public ownership. Generally speaking, govern- 
ment ownership occurs whenever a vital economic serv- 
ice cannot be profitably provided by a private com- 
pany. It is often undertaken so that the public may be 
able to purchase a service at cost. In a few cases, it 
earns revenue for the government. 

Most Europeans accept government ownership more 
readily than people in the United States. In many 
cases, European governments own the transportation 
and communication systems. They may also control 
manufacturing firms such as automobile companies. 


In many countries outside of Europe, such as Australia, 
Brazil, Canada, Chile, Japan, and New Zealand, 
strong political parties favor government ownership. 


In the United States, government ownership at a local 
level includes some public utilities; at the state level, 


the public-school system; and, at the national level, the 
postal service. The Tennessee Valley Authority is an 
example of yovernment ownership (see TENNESSEE 
VALLEY AUTHORITY). 

See also Ривілс Отптгү; SOCIALISM. 


GOVERNMENT PRINTING OFFICE (GPO) is the 
largest and best-equipped printing plant in the world. 
It prints and binds publications for the federal govern- 
ment, supplies paper and ink for government offices, 
and distributes publications to them. It sells copies of 
government publications to the public, if they are not 
confidential. The Public Printer directs the GPO. The 
Superintendent of Documents supervises sales. 


In one year, the GPO may produce as many as 
500,000,000 copies of various publications, including 
more than 6,000,000 copies of The Congressional Record 


(see CoxciissioxAL Recor). The Division of Public 
Documenis may send out as many as 131,800,000 
publications in one year. Congress created the GPO 
in 1860, Sec also SUPERINTENDENT OF DOCUMENTS. 

GOVERNMENT REGULATION is the process by 
which a government controls economic activities of 
public interest in order to protect the consumer or 
general public. Such activities include railroads, tele- 
vision and radio broadcasting, and telephone and tele- 
graph communications, as well as public utilities of all 
types. Government regulation is an alternative to 
government ownership (see GOVERNMENT OWNERSHIP). 
Americans prefer government regulation, because it 
preserves the benefits resulting from private initiative 
and enterprise, as well as protecting the public against 
monopolies (see MONOPOLY). 

Regulation may check abuses, such as stock frauds 
and adulteration of foods. It usually concerns the rates 
charged and the types of service rendered, but it may 
also deal with safety in transport. In the United States, 
regulation is usually handled by commissions appointed 
by the government. Commissions include the Federal 
Communications Commission, Federal Trade Com- 
mission, and Interstate Commerce Commission. See 
the separate articles in WorLp Book on each of these 
commissions. 

GOVERNMENT SERVICE. See Civit SERVICE; DIPLO- 
MACY. 

GOVERNOR, in the United States, is the chief execu- 
tive of a state. He serves for two years in 16 states, and 


GOVERNOR 


for four years in the others. His duties, like those of the 
President of the United States, are partly executive, 
partly legislative, and partly judicial. 

As the chief executive, the governor has broad powers 
of supervision over administrative agencies. He can 
appoint persons to many government positions, or re- 
move them, He has the state militia and state police at 
his disposal. He has enormous financial responsibilities 
in preparing the budget for the legislature and in super- 
vising its administration. 

As the chief legislator, the governor recommends a 
program to the legislature, and may veto its actions. 
In most states, he may even veto specific items in 
appropriation bills. He may call the legislature into 
special sessions, The legislature gives him authority to 
fill in the details of general statutes. 

The governor’s judicial powers allow him to grant 
pardons, reprieves, commutations, and paroles. He may 
return to other states fugitives who have escaped from 
justice there. He may fill judicial vacancies. 

Salaries of governors range from $10,000 to $50,000 
a year. Most states also make provision for some 
expenses, and all states provide official residences. 

A governor may be impeached and tried by the legis- 
lature. He can be recalled from office in special elections 
in 11 states. In all but 11 states, the lieutenant governor 
succeeds to the office if the governor dies or cannot 
perform his duties. 

In early state constitutions, the governorship was a 
weak position. Experience with royal governors made 
the people wary of giving the office too much power. 
But the governorship has become a powerful post, often 
leading to higher political office. DAvip FELLMAN 

See also ADDRESS, FORM ОЕ; LIEUTENANT GovERNOR. 

GOVERNOR is a mechanical device used to control 
the speed of engines and motors. There are several dif- 
Governors Control Engine Speeds. The belt wheel (1) from 
the engine rotates the balls (2). As the engine speed increases, 
the balls move upward (3). This raises a lever (4) which shuts 
off some of the steam and reduces the speed. 
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ferent designs, but the basic principles of governors are 
the same. 

A steam-engine governor has a small upright shaft con- 
nected to the engine. Two metal balls hang from the 
shaft by smaller rods. When the engine runs, it spins the 
shaft, and centrifugal force pulls the metal balls out- 
ward from the shaft. When the balls swing outward, 
they partially close a valve to the cylinder, which cuts 
down the amount and pressure of steam going into the 
cylinder. The speed of the engine is reduced. When the 
speed decreases, the centrifugal force becomes less, the 
balls move in closer to the shaft, and another valve 
opens to let in more steam. 

Several automobile governors also operate by centrif- 
ugal force. The engine speed swings metal weights out 
from a shaft. The weights close a valve that leads from 
the carburetor. The governor is located between the 
carburetor and the intake to the cylinders. Another 
type, called the McCanna suction governor, is placed on 
the carburetor opening. As the gasoline rushes through, 
it forces a perforated disk down against a spring. This 
action partially closes the opening and cuts down the 
flow of the gasoline when a certain engine speed is 
reached. E. А. FESSENDEN 

GOVERNOR GENERAL is an executive official who 
directs the activities of deputy or lieutenant governors. 
The chief executive officer of a possession is often known 
as a governor general. He directly represents the head 
of the government that controls the possession. Gover- 
nors general administer the possessions of Great Britain, 
The Netherlands, Portugal, Spain, and overseas de- 
partments and territories of France. 

The powers of the governor general vary according to 
the laws of different countries. For example, the gover- 
nor-general of Canada has no real authority. His powers 
are like those of the monarch in the government of 
Great Britain. But in some possessions or colonies, a 
governor general has almost the power of an absolute 
monarch, 

At times, governors general have asserted themselves 
more firmly than would be proper for a monarch to do. 
In 1926, Lord Byng, Governor-General of Canada, 
provoked a grave constitutional crisis. He refused to 
ament when the prime minister, W. L. 
Mackenzie King, asked him to do so. Such an attitude 
would have been considered unconstitutional if the 

monarch had acted the same way. The dispute over the 
governor general’s powers led to British recognition of 
Canada as a voluntary partner in the Commonwealth. 
See CANADA, History or (Progress and Independence). 

A governor general is often a citizen of the country 
or colony he governs. He is sometimes selected by the 
people in the colony, and sometimes by the government 
of the mother country. Governors general often work 
with councils or legislatures elected by the people. 
Under the more centralized French system, governors 
and governors general have extensive powers. Under 
the constitution of the Fifth Republic, adopted in 1958, 
the positions of governors and governors general were 
modified in most French possessions. 

Г Governors general of Portuguese colonies still rule 
in absolute fashion. They are the last holdovers of 
classical colonialism. 
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Governors Island Lies in New York Bay. 


GOVERNORS ISLAND lies in Upper New York Bay 
at the entrance to the East River. The 173-асге island 
houses Fort Jay, a First United States Army post (see 


Fort Jay). In 1637, Wouter van ‘Tiller, the first 
Dutch governor of New York, bought the island from 
two Indians. Later, wave erosion wore the island's 170 


acres down to less than 70. In 1800, New York state 
ceded the island to the U.S. government. By 1912, the 
government had added over 100 acres to the island, 
Since the early 1800's, Governors Island has been used 
entirely for military purposes. W'ııLIa Е. YOUNG 

GOVIND SINGH. See SIkHs. 

GOWER, JOHN. See ENGLISH LITER л 
of Chaucer). 

GOYA, GO yah, FRANCISCO (1746 
most important Spanish painter of his 
in Spain during an era of futile wars, c 
racy, and decadence in art, but his geni 
a dying culture. 

Goya was born Francisco José DE Gov ¥ LucrENTES 
in Saragossa. As a young man, he went | Madrid and 
studied with a conventional painter. He then went to 
work at the royal tapestry factory, where he came (0 
the notice of the king. After making some church 
decorations, Goya received his first portrait commission. 
Although both Italian and French painters influenced 
him, his own honesty of vision asserted itself, and he 
began to paint as he himself saw and felt. In 1786, he 
was named court painter and won new prc ;sperity, but 
he never compromised his art. He painted his royal 
subjects with brutal truth. His paintings The Family 
of Charles IV, Marquesa De Pontejos, and Don Manuel 
Osorio de Zúñiga, one of the most delightful portraits 0 
a small boy, date from this period. Goya suffered à 
physical breakdown at this time, which left him deal. 

In the early 1800's, Spain fought in the Napoleonie 
Wars. Goya saw the cruel repression of the Spanish 
people and their brave resistance to the French com 
querors. His two great paintings, The Second of. May 
and The Shooting, sometimes called The Execution © 
the Madrileños, were inspired by these terrible episodes: 
Already a master of etching, Goya now began his sv 
perb paintings of social protest. These works depicte 


rE (The Age 


was the 
c. He lived 
upt aristoc- 
s brightened 


man’s inhumanity to man, and established Goya as 
a great artist. His painting The Shooting appears in 
color in the Рлімтіхс article. 

Disgusted with life in Spain under the harsh rule of 
King Ferdinand VII, Goya went to Paris, where he 
was received with respect. He then moved to Bordeaux, 
and lived there with other Spanish exiles who had left 
their homes to avoid oppression. EDWARD S. SHORTER 

GOYEN, ЛОН ee yun, JAN VAN (1596-1656), was а 
Dutch artist who specialized in painting landscapes. 
His paintings portrayed views of towns and hamlets 
near canals or rivers. His pictures have great depth and 
are full of interesting details. He was one of the first 
painters to stress the beauty of a large expanse of sky 
above a low horizon. Among his pictures is the magnif- 
f Rhenen. Goyen was born in Leiden. After 
Juris $. HELD 


icent Viez 
1635, he lived in The Hague. 
GOZO. See MALTA. 


Brown Bros.; Historical Pictures 


Francisco Goya, right, paint- 
ed a brilliant series of por- 
traits during his lifetime. Don 
Manvel Osorio de Zúñiga, 
above, shows his great love 
and understanding of children. 
Goya painted the young 
aristocrat with much more ten- 
derness than he usually gave 
to his portraits of the rich. 


GRACE 
GRACCHUS, GRACK us, was the name of a distin- 
guished Roman family. 

Tiberius Sempronius Gracchus (2107-151 B.C.?), a 
Roman government official, served as a general in 
Spain and Sardinia. 

Tiberius Sempronius Gracchus (163-133 B.C.), a son 
of Tiberius Sempronius Gracchus the elder, was a 
Roman politician. Appointed magistrate, or quaestor, 
in Spain in 137 B.C., he served there during the Numan- 
tine War. In 133 B.C., he was elected tribune, or leader 
of the people. He tried to introduce land reforms to 
divide property more evenly and to improve the condi- 
tions of the poor. When his term of office ended, he 
sought re-election as tribune, which was against the 
Roman custom in such cases. He was killed in the 
disturbances that followed. 

Gaius Sempronius Gracchus (153-121 B.C.) was a 
brother of Tiberius Sempronius Gracchus the younger. 
He was a statesman and quaestor in Sardinia in 126 
в.с. Later, he was elected tribune of the people. He put 
back in effect the laws his brother had made, and tried 
to turn Rome into a democracy. Like his brother, he 
wanted to encourage small farms, and tried to limit the 
amount of land one man could own. He was re-elected 
tribune in 122 B.C. and became the real head of the 
government. 

He paid no attention to the Senate, but relied on the 
people for his authority. When he failed to win the 
office the third time, there were riots, during which 
Gaius was killed. Gaius and his brother Tiberius were 
known as The Gracchi. THOMAS A. BRADY 

See also Quarsror; TRIBUNE. 

GRACE is a title of courtesy for an Archbishop or 
Duke. 

GRACE is a prayer or blessing said at a meal to give 
thanks to the Lord. The word grace comes from the 
Latin word gratiae, which means thanks. Grace is an 
ancient custom practiced by many religious groups. 
Jesus said grace when He distributed the loaves and 
fishes near Bethsaida (Mark 6: 41). He also said it at 
the Last Supper (Mark 14: 22). 

In many religions, various forms of grace may be 
said. Many Protestant families recite the blessing “O 
Lord, bless this food to our use, and us to Thy service." 
Another popular form is “For what we are about to 
receive, O Lord, make us truly grateful.” Children 
often say the blessing: 

“God is great, God is good, 

And we thank Him for our food.” 

Many Roman Catholics say the following blessing 
before eating a meal: 

“Bless us O Lord, and these Thy gifts, which we are 

about to receive from Thy bounty, through Christ 

Our Lord. Amen.” 

After meals they often say: 

“We return Thee thanks, O Mighty God, for these 

and all Thy gifts which we have received through 

Thy bounty, through Christ Our Lord. Amen.” 

In Jewish homes, a short blessing is said before meals. 
It is “Blessed be Thou, O Lord Our God, King of the 
Universe, Who bringeth forth bread from the earth.” 
After meals, many Jewish families chant a long grace 
made up of four benedictions. 
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GRACE, EUGENE GIFFORD 


GRACE, EUGENE GIFFORD (1876-1960), an Amer- 
ican engineer, served as president of Bethlehem Steel 
Corporation from 1913 to 1957. He rose to that position 
just 14 years after graduating from Lehigh University. 
Grace started at Bethlehem in 1899 as a 15-cent-an- 
hour crane operator. Three years later, he became 
superintendent of yards and transportation. Grace was 
born in Goshen, N.J. HAROLD F. WILLIAMSON 

GRACELAND COLLEGE is a coeducational college at 
Lamoni, Iowa. It is operated by the Reorganized 
Church of Jesus Christ of Latter Day Saints. Courses in 
the liberal arts lead to bachelor's degrees. The college 
was founded in 1895. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). 

GRACES were the three daughters of Zeus and 
Eurynome in Greek mythology. Their names were 
Euphrosyne (joy) Thalia (bloom), and Aglaia (bril- 
liance). They were the goddesses of the talents of music 
and the arts. Aphrodite liked these gentle maidens to 
be her companions. Young men took their oath of 
loyalty by the Three Graces. 

Homer in the Odyssey describes them as lovely young 
spirits of beauty. They are represented in art as embrac- 


The Three Graces were the goddesses in Greek legend who 
added beauty and grace to the lives of men. 
Detail from Sandro Botticelli's Primavera. Uffizi Gallery, Florence, Italy. 


ing each other or holding hands, and clothed in flowing 
white garments. The three graces stand in the fore- 
ground in Sandro Botticelli's painting Primavera, which 
appears in color in the PAINTING article. Pavraic Corum 

GRACKLE, GRACK ’/, is the name of several kinds 
of blackbirds which live in North America. The best- 
known is the purple grackle, or crow blackbird. It is a 
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A. Grimes 


The Handsome Purple Grackle Has Violet-Blue Feathers, 


handsome bird more than a foot long, and is found in 
the North Atlantic states, east of the Alleghenies. 
The bronzed grackle lives in central and southeastern 
Canada, and the Midwestern States. In the summer 
it flies north as far as Labrador. It spends the winter in 
the lower Mississippi Valley. It is black «ll over, al- 
though the male has tints of purple and blue-green 


about his neck, and bronze on his back. The Florida 
grackle lives in the Southern states. 
Grackles live together in flocks all the у 
ing time they separate into smaller grou; 
colonies of nests in trees. They build thic! 
made of mud and grass. The female lays 
six eggs during the nesting season. The cgg 
ish or brownish in color, with dark spots 
Grackles walk with a peculiar strut. 11 
fold their tail feathers upward and use th 


ir. At nest- 
and make 
bulky nests 
ym three to 
s are green- 


light, they 
ail to steer. 

Scientific Classification. Grackles belong the family 
Icteridae. The purple grackle is genus Qu ecies 
quiscula, subspecies sione. The bronzed mrackle is Q. 
quiscula versicolor. The Florida grackle is classified as Q. 
quiscula quiscula. ARTHUR А. ALLEN and LEON А. HAUSMAN 

See also BLACKBIRD; TROUPIAL. 

GRADE. Sce Калп.колр (Grades and Curves); ROADS 
AND Hicuways (Grading). 

GRADING is a method used in schools to record 
student achievement. Almost every school keeps 4 
record of each pupil’s achievement in order to have 
some basis for measuring his progress. The record sup- 
plies information for reports to parents. It assures the 
pupil of credit for the completion of courses. Univer- 
sities and colleges often use transcripts, or copies of 
grades, to help determine whether they should admit a 
student. Transcripts are also required by some employers. 

For a long time, the most common method of record- 
ing achievement was by percentage, with a mark, or 
grade, of 100 per cent representing perfect achievement. 
The minimum mark for a pass 
70 per cent, and for average work, about 80 per cent. 
Today, the letters A, B, C, D, E, and occasionally F, 
are much more commonly used. The mark of A stands 
for exceptional achievement, and E or F means failure. 
There are many other systems of marking and grading. 

The difficulty of using any system of marking is that 


ng grade was usually 


no standards can be set by which achievement can be 
accurately measured. The marks assigned to a pupil 
represent each teacher’s individual standards of com- 
parison. 1 herefore, marks at best can serve only as an 
approximate index to achievement, and at times they 
can be entirely misleading. 

Many factors enter into achievement besides the 
progress made in study. Schools often supplement marks 
for studies with marks for such qualities as effort, study 
habits, and deportment. Such marks are usually in- 
tended to indicate to parents possible reasons for high or 
low marks in studies. Some schools have abandoned 
the usual marking systems and use the marks of S for 
Satisfactory and U for Unsatisfactory. 

A few schools use no marking system at all. Instead, 
each teacher writes detailed letters to the parents. Such 
letters report the pupil's progress, attitude, activities, 
and social adjustment. Sometimes ways are suggested 
in which the parents can assist the child. But these 
letters can be of real help only when the teacher is well 
trained to observe and interpret the child's behavior. 
Close observation can be carried on only in very small 
classes. The system of writing letters cannot be satis- 
factorily substituted for the report card in schools that 
must have large classes. 

Other schools have a conference system. Parents visit 


the schoo! to discuss their children’s progress with the 
teachers. Some schools use a combination of report cards 
with letter grades, written reports, and teacher-parent 
conferences. ALAN GRIFFIN 


See also TESTS AND MEASUREMENTS. 

GRADING OF GOODS. See Consumer EDUCATION 
(Grading). 

GRADUATE SCHOOL is a branch of a university 
that offers courses for students who have already earned 
bachelor’s degrees. Most graduate-school students work 
for master's and doctor's degrees in the arts and sciences. 
At most universities, the graduate school does not give 
professional training in such fields as law, medicine, 
and dentistry. Graduate schools usually serve as centers 
of research and to train college teachers. Graduate 
schools developed in the 1800’s. See also UNIVERSITIES 
AND COLLEGES. 

GRADUATION. Schools and colleges usually give a 
diploma or certificate in recognition of achievement to 
students who satisfactorily complete a regular course. 
Most institutions present their diplomas at special cere- 
monies, called graduation exercises. 

Graduation exercises were first held by European 
universities of the Middle Ages. American educational 
institutions still have many of the European graduation 
customs. Usually there are two special graduation cere- 
monies—baccalaureate and commencement. ‘The bac- 
calaureate service is a religious service, usually held on 
the Sunday before commencement The diplomas are 
given out in the commencement exercise. 

In most colleges, graduates wear academic gowns and 
Caps to the graduation ceremonies. The gowns are long 
and black. The tasseled, flat black caps are called mor- 
tarboards. Both cap and gown are patterned after Euro- 
pean academic dress. The color of the tassel shows the 
kind of degree the graduate is receiving. Graduates may 
wear colored hoods on their backs to show the highest 
pare they already hold, and the institution which con- 
erred it. 


GRAFTING 


It is a custom at many high schools and some colleges 
for the valedictorian and salutatorian of the graduating 
class to make farewell speeches to their school. The vale- 
dictorian is the graduate with the highest marks, and the 
salutatorian is a graduate with the second highest marks. 

Many schools also have other ceremonies connected 
with graduation. At such meetings, the graduating class 
may read the “class will” and the “class prophecy." 
It may make a gift to the school. R. FREEMAN BUTTS 

See also BACCALAUREATE; CAPS AND Gowns; DE- 
GREE, COLLEGE. 

GRADY, HENRY WOODFIN (1850-1889), was a 
journalist and orator of the southern United States. He 
edited the Atlanta (Ga.) Constitution from 1879 until his 
death. Through his editorials and his many speeches, 
he helped promote the rebuilding of the South after 
the Civil War. He delivered one of his most famous 
speeches, “The New South,” in New York City in 
1886. His works, published after his death, include The 
New South and Other Addresses (1904) and Complete Ora- 
tions and Speeches (1910). Grady was born in Athens, Ga., 
and attended the University of Georgia. І. W. Cork 

GRAEAE. See PERSEUS. 

GRAF, URS (1485?-1529), a Swiss printmaker and 
professional soldier, became known for his woodcuts 
and etchings. His print Woman Bathing Her Feet, pub- 
lished in 1513, is the earliest-known print bearing a 
date. His most famous print is Man-at-Arms and Death, 
which has great dramatic power and is typical of the 
soldiers world that Graf knew so well. He led a tur- 
bulent life. S. W. Hayrer 

GRAF SPEE, grahf shpay, was one of three German 
pocket. battleships (swift, heavily armed cruisers) which 
preyed on British merchant ships in the Atlantic Ocean 
early in World War II. In 1939, after a battle with 
three smaller British ships, the Graf Spee was cornered 
in the neutral port of Montevideo, Uruguay. Adolf 
Hitler ordered it scuttled. The ship was named Admiral 
Graf Spee after the German commander in the World 
War I battle of Jutland. 

GRAF ZEPPELIN. See Атаѕнір (German Airships). 

GRAFT in American politics refers to the acquisition 
of money or position through dishonest means. The 
word probably comes from the idea that such profit is 
something added to, or grafted onto, legitimate political 
enterprise. Common examples of graft include the 
acceptance of money by an officeholder for certain 
political favors, and the placing of unqualified relatives 
and friends on the government payroll to repay their 
support in a political campaign. Corrupt big-city par- 
ties, commonly called machines, are usually associated 
with graft on a large scale. Murray S. STEDMAN, JR. 

GRAFTING is the application of skin to an area of 
the body from which skin has been lost. The surgeon 
normally uses skin from the injured person himself for 
the graft. Sometimes the surgeon cuts off a small area 
from the skin of another part of the body, such as the 
arm, and places it over the injured area. New skin 
then grows over the area and covers it. Or, the surgeon 
may cut thin pieces of skin from any part of the body 
with a special instrument. He places these pieces on the 
injured area, and they grow to cover the wound. See 
also Piastia SURGERY. W. B. Youmans 


289 


GRAFTING 


GRAFTING. A graft is the union of parts of two 
plants to make a single plant. Grafting И sometimes 
occurs naturally when two plants come in contact. 
Frequently, man grafts plants. He joins a cutting from 
one plant to a root, or to a stem bearing roots, of another 
plant. The part implanted is called the cion. The plant 
receiving the cion is the stock. The cion retains the 
characteristics of the plant from which it is taken. The 
stock supplies food and water for the growing plant. 


Uses of Grafting 


The main uses of grafting are to multiply plants 
which do not come true from seed, Grafting often saves 
time in growing plants, as when one-year-old cions are 
grafted on two-year-old roots. 

Grafting is also used to change the habit of growth. 
For example, trees can be dwarfed by grafting cions of 
vigorous plants on less vigorous stocks. Sometimes 
plants that do not thrive on a soil are grafted on stock 
that grows well on that particular soil. The time of bear- 
ing of a fruit tree, for example, both in years and season, 
may be changed by grafting. 

Several varieties of any plant may be grafted on one 
stock. In this way, by grafting branches from several 
different kinds of apples on a single stock, the trees may 
grow as many as five different kinds. Plants susceptible 
to injury by certain insects may be grafted on stocks 
which resist these insects. Damaged plants may be 
repaired by grafting. 

Commonly, only hard-wooded plants are grafted. 
This includes all fruit trees, nut trees, and some lawn 
trees such as magnolias. Currants and the bramble 
fruits can be grafted but seldom are. Grapes and roses 
are often grafted. Many soft-wooded plants may also be 
grafted. The tomato and potato are easily intergrafted. 
Dahlias, peonies, cacti, and various other soft-wooded 
flowers may be grafted each within its kind. Only 
closely related plants can be grafted on each other. 
Apples are not grafted on pears, but both the apple 
and pear may be grafted on quince roots. Plums may 
be grafted on peaches, but not on apples or pears. 


Kinds of Grafting 


There are three kinds of grafting, each with many 
methods. They are (1) cion grafting, (2) budding or bud 
grafting, and (3) inarching. In all, the cambium layer 
of stock and cion must come in close contact. The 
cambium is the soft formative tissue between wood and 
bark. In the spring, the cambium is active as a soft but- 
terlike covering of the woody cylinder. Therefore the 
spring is the time for cion grafting and inarching. Bud- 
ding must wait until midsummer when buds are well 
formed and bark still slips readily. 

Cion Grafting. In this method, cions are taken from 
dormant wood at any time between the fall of leaves 
and spring. If cut more than a few days before grafting, 
the cions are packed in moist sand and kept in a cold 
place. Cions must have one bud, or better, two. Most 
commonly, cions are inserted in the root, crown or stem 
of the stock. The chief ways of insertion are whip 
grafting and cleft grafting. 

Whip Grafting is most used when the stock is a root. 
This has long been the favorite method of propagating 
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BUD GRAFTING 


The bud 


The bark of the 
stock is slit to 
receive the bud. 


The bud is inserted The bud is tied The top of the stock 
in slit made in the in place with is cut off after the 
bark of the stock. bud grows, 


waxed yarn. 


After two plants have been inarched, the 
root and lower stem of one will be cut away 


apples and pears. The rootstocks are one or two years 
old. They are dug in the fall and stored until late winter 
when grafting begins. Stock and cion are 6 or 8 inches 
long. The stock is the longer, and its diameter is about 
that of a lead pencil. Both stock and cion are cut diag- 
onally with a smooth cut 12 inches long. A vertical 
cleft is then made in both root and cion, so that they 
can fit closely. The tongue of the cion is pushed into 
the cleft of the stock. The joint is tightly wrapped with 
waxed yarn made by soaking a ball of yarn in hot graft- 
ing wax. The grafts are then tied in bundles and stored, 
as were the cions, until planting time in the spring. The 
grafts must be kept cool, but not allowed to freeze. 

Cleft Grafting is used in grafting old trees. A branch 
1 to 2 inches in diameter is cut off squarely. It is then 
split and a cion with a wedge-shaped butt is inserted 
into the cleft. The cleft is closed around the cion and 
covered with grafting wax. But soft wooded plants ar 
not covered with wax. Instead, they are wrappe 
carcfully with waxed yarn. 

Budding. In budding, a single bud is grafted on the 
stock. Fruit trees, roses, and many ornamental plan's 


WHIP GRAFTING 


The cion is cut slant 
wise, with an extra 
notch in the cut sici 


The cion is fitted 
over the stock and —— Awhip-grafted cion grows 
tied in place. well from a rooted stock. 


CLEFT GRAFTING 
ga” 


Thesawed-off end of thestock 
is slit with a grafting chisel. 


| 

| The cion is cut with a wedge- 
shaped end and inserted in 

| the slit top of the stock. 


A year after the graft is made, 
the stock and cions would 
look something like this if split. 


Cross-Grafting the Limbs of two elders into rungs created 
this “living ladder,” which can support a man's weight. Twisting 
and grafting trees into such fantastic forms takes up to 10 years. 

Robert Lackenbach, Life © 1957 Time, Ine. 


are propagated by budding. The cion in this case is a 
mature bud cut from a twig of the current year’s growth 
with a bit of bark and a bit of wood. The bud is inserted 
in a T-shaped wound in the stock by pushing it down, 
using the leafstalk as a handle. When the bud has begun 
to grow, the top of the stock is cut away close to the 
graft. The waxed yarn should be removed as soon as the 
graft begins to grow, to avoid strangling the plant. 
Inarching is a process of grafting two plants, each of 
which is on its own roots. To graft by inarching, one 
removes a small area of bark on each plant and ties the 
stock and the cion together. When the union is com- 
plete, the lower part of the cion is cut away. Two kinds 
of inarching are shown in the illustration on page 290. 
Other Methods. Bark grafting is a way of repairing 
large trees, The bark is opened and the cion is pushed 
down between the bark and the wood. The cions are 
cut thin, held in place by a waxed bandage, and covered 
with grafting wax. In splice grafting, cion and stock are 
cut across diagonally, laid together, and kept in place 
by tying with waxed string. Annual budding is used in 
grafting trees with thick bark. Henry T. NORTHEN 


United Press Int. 
Evangelist Billy Graham has preached before millions of 
people on his spiritual crusades to all parts of the world. 


GRAHAM, "BILLY," WILLIAM FRANKLIN (1918- 
), is a leading American evangelist. His work in 
the United States and England for the “Youth for 
Christ Crusade” led him and his colleagues to conduct 
a large-scale evangelistic campaign in Los Angeles in 
1949. The success of his effort influenced him to engage 
solely in large-scale evangelism. He conducted extended 
campaigns in England, Scotland, and the United 
States, and briefer campaigns in Europe and the Far 
East. Graham started a radio program, “The Hour of 
Decision,” in 1950, and also appeared frequently on 
television. He made several religious films and wrote 
Peace with God (1954) and Secret of Happiness (1955). 

Graham was born near Charlotte, N.C. He was 
graduated from Wheaton (Ill) College. He was or- 
dained to the ministry in 1940. L. J. TRINTERUD 

GRAHAM, MARTHA (1902?- — ), is an American 
dancer and choreographer. She became the leading 
performer of an American movement in contemporary 
dance called modern dance (see Dancinc [Modern 
Dance]). She gave her first solo concert in New York in 
1926. She formed her own company in 1929, and also 
established the Martha Graham School of Contem- 
porary Dance. She was the first dancer to receive a 
Guggenheim Fellowship (1932). Miss Graham was born 
in Pittsburgh, Pa. Dorath Воск PIERRE 

GRAHAM, THOMAS. See Corroip. 

GRAHAME, KENNETH (1859-1932), a Scottish 
author, wrote The Wind in the Willows (1908), a chil- 
dren’s classic. The story tells the adventures of Toad, 
Rat, Mole, Badger, and other small animals in the 
woods, rivers, and fields of England. Grahame started 
the tale as a series of letters to his little son Alastair, who 
was known as “Mouse.” 

Grahame’s first book was Pagan Papers (1893). He 
also wrote The Golden Age (1895), containing studies of 
childhood which were read throughout the English- 
speaking world. In 1898, he published Dream Days, a 
sequel to The Golden Age, which included the tale of 
“The Reluctant Dragon.” 

Grahame was born in Edinburgh, and was educated 
in England. He joined the staff of the Bank of England, 
and became its secretary. 

GRAIL, HOLY. Sce Ногу GRAIL. 

GRAIN is the smallest unit in the avoirdupois system 
of weights. It equals gpg of a pound. Its value is 
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Jean THOMSON 


believed to have been based on the weight of an 
average grain of wheat. The grain equals 0648 grams, 
The name grain is also used for one fourth of a carat, 
See also APOTHECARIES WEIGHT; AvormDUposm; 
WEIGHTS AND MEASURES. s G. Stau 

GRAIN is the dried and threshed “seeds” of grasses, 
The plants on which they grow are also called grains, 
The cereal grains are grasses whose seeds can be used 
for food. For example, the seed of the wheat plant can 
be ground into flour. But a few planis that are not 
grasses also produce fruits similar to the true cereal 
grains. Among these is buckwheat, which is related to 
rhubarb (see BucK WHEAT). 

Kinds. The most important cereal grains are rice, 
wheat, and corn. Next in order of importance are oats, 
barley, and rye. Other crops grown for their edible seeds 
do not rank in importance with the * six." Grain 
sorghum, which comes from a grass re ling corn, is 


grown in large quantity, but the grain is used mostly 
to feed livestock. Millets produce severa! kinds of in- 
ferior small grains used as food. Foxtai! millet, proso 
millet, and pearl millet are a few of these. In South 


America, a plant related to lamb's-quarters, a North 
American weed, produces a grain called quinoa, Wild 
rice, the grain of an American water grass, is harvested 


by the Indians as food. 

Uses. Grains are used as food and as 1 
manufacturing. Where meat is scarce 
people live mostly on cereal grains. Som: 
as wheat and rye, contain a sticky protei: 
Flour made from these grains can be u 
Flour from other cereals does not make g 
it can be used for pastries, meal, and bre 
Hominy and grits are made from corn trea 


materials in 
expensive, 
cereals, such 
alled gluten. 
d for bread. 
id bread. But 
:fast cereals, 
“а with lye 


Grains of Oats Grow in Pairs. In each pair, one grainis large 
and the other small. Oats are very nourishing, and grow best in 
clay or loam soil where the weather is moist and cool. 


Wheat Is the Most Valued of All the Cereal Grain. 
No other grain except rice feeds so many persons. Wheat flo 
makes the kind of bread people in the Western world prefer. 


to remove the hull, Manufacturers prepare starch from 
corn, wheat, or other grains. Makers of corn products 
prepare corn sirup by treating corn starch with acid. 
Any of ihe cereal grains can be used as animal feed. 
In the United States, farmers use much of the corn and 
most of the sorghum they grow for forage. Farmers also 
use the by-products of grain refining to feed their stock. 
For example, bran, polishings, and germ make excel- 
lent forage. Manufacturers use grain to make malt and 
in the fermentation of beer and liquors. Drug manu- 
facturers use grains for culture mediums for yeasts, fungi, 
and bacteria that produce vitamins and antibiotics. 
History. Man has used the cereal grains as a source of 
food for thousands of years. Wheat, maize, and rice 
were grown by primitive man long before recorded his- 


tory. Therefore, the original wild forms of these plants 
are unknown and scientists do not know where they 
originated. However, they do know that maize is native 


to the Western. Hemisphere. Indians cultivated maize 
long before Columbus discovered America. The early 
American explorers then introduced this grain into Eu- 
rope. Wheat, oats, barley, and rye were brought to 
America by colonists early in the 1600's, Ricuarp W. Pout. 


Related Articles in Wonrp Book include: 


KINDS OF GRAIN 


Barley Grain Sorghum Oats Rye 
Corn Millet Rice Wheat 
Emmer 

Омо 
Board of Trade Combine Grass 
Bread Gleaning Grits 
Breakfast Cereal Hominy 


Carbohydrate 


Grains of Rye can be ground into flour for use in making bread, 
or they may be fermented for making distilled alcoholic drinks. 
Rye is a very hardy plant. 


а Frank Cassidy 
Whole Grains of Barley are used for thickening soups and 


in foods for babies and invalids. Barley is ground into flour to 
make the black bread eaten by European farmers. 


Burlington Railroad 


Huge Concrete Grain Elevators line the railroad tracks in 
Omaha, Nebr. Grain is elevated from the railroad cars to the cu- 
pola to be cleaned and weighed before it goes to the storage bins. 


GRAIN ELEVATOR is a tall building equipped with 
machinery for loading, unloading, cleaning, mixing, 
and storing grain. These buildings are familiar sights in 
farm areas and in ports where grain is stored before 
shipment. The term grain elevator is also used to mean 
the machine that lifts grain from a train or a ship to 
the storage bins. Some of these machines consist of 
systems of buckets that can unload the largest grain- 
carrying ships in a matter of hours. 

Kinds of Grain Elevators. There are two general 
types of grain elevators—country elevators and terminal 
elevators. 

Country Elevators ате found in nearly every town in 
grain-producing areas. These smaller elevators receive 
grain from farmers and store it for short periods of time. 
The grain is cleaned and conditioned in them, and then 
graded before it is shipped to the large markets in rail- 
road cars. Country elevators generally hold from 25,000 
to 30,000 bushels of grain. They may be owned by 
independent businessmen, by farm cooperatives, or by 
grain companies. 

Terminal Elevators stand at large grain markets and 
shipping centers such as Chicago, Minneapolis, and 
Port Arthur, Ont. In these elevators, grain is stored for 
the use of millers or to await shipment on the Great 
Lakes or overseas. Terminal elevators are larger than 
elevators. Several hold more than a million 
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country 


GRAIN FUTURES ADMINISTRATION 


bushels of grain. One elevator at Enid, Okla., has a 
storage capacity of 16,000,000 bushels. 

How Grain Elevators Operate. Grain elevators were 
once made of wood. But today they are often made of 
concrete. They usually stand more than 100 feet high. 
Weighing and cleaning take place in the top stories, 
above the storage bins. This area is called the cupola. 

Railroad cars are unloaded at grain elevators by 
shoveling, or by means of devices that tip a boxcar so 
that the grain runs out of the doors. Elevators for load- 
ing and unloading ships have marine legs on the dock 
side. To unload a vessel, the hatches are first removed, 
and the legs lowered into the holds. Electrically oper- 
ated buckets in the legs quickly raise the grain to the 
top of the cupola. From there, the grain goes through a 
scale hopper that weighs it, and then through a cleaner 
to the storage bins. Large terminal elevators can unload 
about 10,000 bushels of grain per leg each hour. A huge 
elevator at Superior, Wis., said to be the world’s largest, 
can unload the largest grain-carrying ship in less than 
four hours. Joun H. FREDERICK 

See also Canapa (color picture, Golden Harvests 
from Western Canada); Minnesora (color picture, Ele- 
vators at Duluth). 

GRAIN FUTURES ADMINISTRATION. See Com- 
MODITY EXCHANGE AUTHORITY. 

GRAIN SORGHUM is a cereal-food plant extensively 
used for forage. But in Africa and Asia it is also some- 
times used for flour and for breakfast foods. Sorghums 
are native to Africa, but were introduced into the 
United States during the late 1800s. They are grown 
chiefly in the arid regions of the southern Great Plains 
states, in Arizona, and in California. The plants resist 
heat and drought. They bear small, round, starchy 
seeds in compact masses on a single stalk. Six kinds of 
grain sorghum are grown in the United States: durra, 
feterita, kafir, milo, kaoliang, and shallu. 

Scientific Classification. Grain sorghum belongs to 
the grass family, Gramineae. It is genus Sorghum, species 
vulgare. LOUIS PYENSON 

See also SORGHUM; KAFIR. 

GRAIN WEEVIL, WEE v’/, is a small, dark beetle that 
infests grain stored in granaries, warehouses, and grain 
elevators. The granary weevil, which infests granaries, 
and the rice weevil are the best known of these insect pests. 

The weevils are about 2 of an inch long, including 
a long snout that extends from the head. The gran- 
ary weevil has no wings, 
but the rice weevil’s wings 
are well developed. 

The rice weevil is espe- 
cially destructive to the rice 
crops of the United States. 
It also feeds on other grain. 
The female beetle punc- 
tures the grain with her 
sharp snout, and lays an 
egg in the hole. The egg 

У hatches into a tiny white 

j grubwithout feet. This grub 
eats into the grain. Within 

about 41 days, an egg pro- 

duces a full-grown beetle, 


The Granary Weevil 
USDA 


294 


If eggs are laid in grain while it is still in the field, they 
will produce beetles in the granary or mill. These 
beetles, in turn, increase rapidly, especially in dark 
places. Rice weevils lay eggs in standing grain and in 
the shocks. See WerEvu. (picture, The Rice Weevil). 

Whenever storage places have become infested, they 
must be thoroughly cleaned before new harvests are 
stored. Infested grain should be fumigated with a suit- 
able poisonous gas. 

Scientific Classification. Grain weeviis belong to the 
weevil or snout beetle family, Curculionis. The rice wee- 
vil is genus Sitophilus, species oryza. ‘Thi uvanary weevil 
is S. granarius. 1 

GRAINGER, PERCY ALDRIDGE (1882-1961), an 
Australian-born pianist and composer. became a lead- 
ing interpreter of Edvard Grieg's piano music. The 
Norwegian composer also 
inspired Grainger to col- 
lect folk songs and dances 
of England (see GRIEG, Ep- 
VARD). Grainger's works in- 
clude “Molly on the Shore” 
for string quartet; “Irish 
Dances,” tunes from Eng- 
lish, Scottish, and Irish 
sources for unaccompanied 
chorus; and “Green Bushes” 
for orchestra. His choral 
works include “Marching 
Song of Democracy” (1917) 
and “Tribute to Foster" 


E. BLACKWELDER 


Culver 
Percy Aldridge Grainger 


(1930). 

Grainger was born in Melbourne, Australia, He first 
studied piano with his mother, and then went to Ger- 
many to study with Ferruccio Busoni. | lv settled in the 


United States in 1914. Joyce MICHELL 
GRAM is the unit of weight and mass in the metric 
system. A kilogram is 1,000 grams. Onc eram equals 


slightly more than 15.432 grains, or almost .0353 
avoirdupois ounces. One avoirdupois ounce equals al- 
most 28.35 grams. As a unit of mass, the eram equals the 
mass of a cubic centimeter of water at 39.2°F., or ^C. 


It weighs slightly more than .0022 pounds. The gram is 
used to weigh light articles, especially drugs and medi- 
cines. Е. G, STRAUS 

See also CARAT; METRIC SYSTEM. 

GRAMBLING COLLEGE is a state-controlled, co- 
educational teachers college at Grambling, La. It grants 
B.S. degrees in elementary and secondary education. 
Grambling was founded in 1901. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

GRAMICIDIN, craw ih SYE din, is a drug used to kill 
several kinds of disease-producing bacteria. It is effec 
tive against such bacteria as the pneumococcus, staphy- 
lococcus, and streptococcus. Gramicidin cannot be in- 
jected into the body, but it can be applied locally- 
Doctors have found it useful in healing skin ulcers an 
in treating pleurisy, sinus infections, and other ailments. 
René Dubos, a French-born scientist engaged in 1€ 
search at Rockefeller Institute in New York. discovered 
gramicidin in 1939, Through careful research work, 
Dubos learned that certain "germ-killing" substances 
were produced by bacteria living in soil. Gramicidin 
is now made from strains of soil bacteria that Welt 
developed by Dubos. Rent DUBOS 


GRAMMAR isa set of language principles that people 
follow in order to make themselves understood. A lan- 
guage comm! inicates in at least two ways. First, it uses 
words with meanings. Words have become symbols for 
certain ideas, and users of a language generally agree 
about the meaning of a word. Users of English, for ex- 
ample, agree to associate the word wolf with a certain 
doglike c arnivorous mammal. Users of French agree on 
a different symbol, loup, for the same object. Language 
also communicates in a second way, by putting words 
together to show how ideas are related. A word like 
wolf almost never appears by itself. It is related to other 
words as part of a sentence and often as part of a para- 
graph. Grammar is a description of this second way in 
which language communicates. It is a body of state- 
describe how words work together in 


ments th: 
sentences 
Neither of the two ways of communicating will work 


without the other. Consider the following group of 
words arranged in alphabetical order: 

Had lady old swallowed the the wolf. 
The meaning of each word is clear, but the words do 
not make sense as a group because we do not know how 
they are related to each other. If the words are rear- 
ranged so that we can tell how they are related—can 


tell who does the swallowing and who gets swallowed 
—the sense of this group of words becomes clear. 

The wolf had swallowed the old lady. 
Or consider another group of words: 

The wonk had mippled the frib wittock. 
This makes no sense, because some of the words are 
merely nonsense syllables. But we can understand some- 
thing about how the words are related to each other. 


Grammar is an important 
topic in the curriculum of ele- 
mentary schools. More empha- 
sis is placed on correct usage 
of words than on memorization 
of rules, Some teachers use the 
technique of writing correct 
and incorrect sentences on 
chalkboards. Then they help 
the children select the gram- 
matically correct sentences. The 
incorrect sentences are crossed 
out to show that they are not 
considered good English. 


GRAMMAR 


We know that the wonk, whatever it may be, acted as 
a subject and did the mippling, whatever that may be. 
We also know that the frib wittock, whatever it may be, 
acted as an object of the “verb,” mippled. Although the 
nonsense syllables do not mean anything, we can un- 
derstand their relationships in terms of grammar. 


The Study of Grammar 


A child of four or five actually knows and uses many 
fundamental principles of grammar, As he learns to 
speak, he becomes familiar with the basic patterns of 
sentences. He learns what words mean, and how to put 
them together. But as he grows older and develops more 
complicated ideas, he needs more accurate ways of ex- 
pressing them. 

'The study of grammar examines how a language 
works. Therefore, knowledge of grammar helps children 
and adults improve their speaking, writing, and think- 
ing skills. Like the study of chemistry, physics, or any 
other science, it reveals important facts. It provides in- 
sight into one of the most significant single tools that 
man has evolved, language. This is one of the char- 
acteristics that distinguish man from animals. Man has 
used it to raise the level of civilization. The study of 
English grammar is also fascinating, because the gram- 
mar describes a language with an interesting history. 
English is constantly changing and growing, and has 
proved versatile and subtle in its development. 


Signals of Grammar 
A language provides two kinds of signals, those of 


Ewing Galloway 
: — 
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GRAMMAR 


meaning and those of grammar, to guide the individual 
to his goal of effective communication. The signals of 
meaning are words, whose current definitions are found 
in dictionaries. The signals of grammar differ in various 
languages. 

Inflections, or changes in the form of words, may re- 
veal grammatical relationships. Several languages, in- 
cluding Latin and German, change word endings to 
indicate how words are related to each other in a 
sentence. Modern English also uses endings as signals 
of grammar, but they are less significant than other 
devices. Only a few endings remain in the language: 
-s or -es to show plurals; -’s to show possession; -ed, -en, 
-ing, and -s endings and some other form changes in 
verbs; -/y, -er, and -est endings on modifiers; and the 
changes in the form of pronouns. See INFLECTION. 

English uses mainly word order and function words 
to convey grammatical ideas. 

Word Order is the most important signal of grammar 
in English. The following English sentences, both con- 
taining exactly the same words, show the importance 
of word order: 

The farmer loves the girl. 
The girl loves the farmer. 

In The farmer loves the girl, we know who does the 
loving because the word is located at the beginning of 
the sentence, in the subject position. To change the 
meaning, we change the order: The girl loves the farmer. 
In the same way, word order reveals the grammar of a 
more complicated sentence: 

The farmer with the gold tooth loves the girl who 
lives in the big house. 

Word order shows not only which word is the subject 
but also which words modify the meanings of the other 
words, making them more specific. Changing the word 
order in a sentence with modifiers changes meaning in 
a number of ways. For example, if we interchange the 
subject and object of the above sentence we find that 
the girl now has the gold tooth, and that the farmer 
lives in the big house. 

The girl with the gold tooth loves the farmer who 
lives in the big house. 

Function Words are another important signal of gram- 
mar in English. Many words in the language do not 
mean anything specific. But they show something about 
the use or meaning of other words. In The farmer has 
broken his plow, has does not mean Possess. But it does tell 
us something about the meaning and use of broken. It is 
a signal of grammar. Dozens of other words, such as 
must, can, of, for, since, because, after, to, and more, usually 
serve as function or relating words. 


Grammatical Relationships 


Grammatical relationships are subtle and varied. But 
they can be classified into three types: (1) the actor- 
action-goal, (2) coordination, and (3) subordination, 

The Actor-Action-Goal, or subject-verb-complement re- 
lationship, is the basic relationship. It is sometimes 
called the nexus. This relationship is the essential part 
of the English sentence. It expresses the idea that some- 
body or something does or is somebody or something. 
The relationship is revealed mainly by word order, re- 
inforced through other devices. 
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Coordination. Grammatical signals can show that 
two or more ideas should be considered equal or co. 
ordinate. Their equality can be shown by expressing 
the ideas in parallel form and order. Sometimes function 
words like and or or are used to express coordination, 


For example: 
The farmer worked all day and finished the new 
fence. 
Subordination, the third main relationship, indicates 
that one thing is dependent on another or is of lower 


rank. Usually subordinate elements ate modifiers, They 

alter in some way the meaning of the passages to which 

they are subordinate, Word order and function words 

usually reveal subordination, as in the following: 
When the farmer had finished working, he sent a 
bouquet of red roses to the girl. 

All the sentence except the subject-verb-complement 


core, he sent bouquet, is made up of subordinate expres- 
sions. When the farmer had finished workin. modifies the 
main action, telling when it happened, red modifies 
roses, giving their color, and of red roses modifies bouquet. 
Sentence Patterns 
Sentence patterns are different ways of organizing 
sentences. The study of such relationships is called 
syntax (see SYNTAX). The following sentences are ex- 
amples of common patterns for simple sentences: 
The farmer smiles. The farmer loves the girl. 
The farmer isaman. The farmer is foolish. 
The elements of these patterns are a subject, which ap- 


pears first (farmer); a verb, which follows the subject and 
tells what it does or links it to what follows (smiles, loves, 
is); and a complement, which completes the meaning 
of either the verb or the subject (girl, man. foolish). The 
complement may be an object (girl), receiving the action 


of the verb; or it may be a subjective comp: nent, repeat 
ing the subject (man), or modifying it (/o0//\/). 

These patterns may be varied for special purposes. 
Reversed order may designate a question (Zs the farmer 
a man?). The subject may appear after ihe verb in a 
sentence introduced by there or it (Ther are no foolish 


farmers). In a passive pattern, the actor may not be the 
subject (The farmer was loved by the girl). 

At least one such pattern is the framework of every 
English sentence. A person may combine these frame- 
works or parts of them as coordinate or subordinate 
parts of other sentences to build complicated sentences. 
And he may expand any part of the basic pattern with 
modifiers. The following is a more complicated sem 
tence, but it is merely a combination of patterns and 
modifiers of their parts: 

The girl who lives in the big house loves the farmer 
with the gold tooth, but her father threw the 
farmer out in the street when he came to call. 


Parts of Speech 


Sentences are made up of five main elements—sub- 
jects, verbs, complements, modifiers, and function 
words. To make grammar study easier, words used ш 
sentences are traditionally classified further into eight 
parts of speech, It is often difficult to analyze an English 
sentence in terms of the traditional parts of speech, 
cause the classifications were originally taken over from 
Latin, which is quite different grammatically from Eng’ 
lish. But parts of speech can apply in general to modern 


English if they are defined functionally and considered 
as subdivisions of the five main sentence elements. 
The words or word groups used as subjects and com- 
plements are nouns and pronouns. Modifiers are adjec- 
tives and adverbs. Function words include prepositions 
and conjunctions. The verb and the interjection usually 
function independently. See PARTS or SPEECH. 


Grammar and Usage 


A language develops through usage. Language habits 
develop differently in different localities or in dif- 
ferent professional or social groups. As a result, one way 
of speaking is often more appropriate to one situation 
than to another. 

In some situations, Г ain't saw nobody here would not 
seriously jar anybody’s sense of propriety. It is under- 
standable, even grammatical, in the sense that it fits 
descriptions of how English works. But it is not standard 
English, Standard English is the language used in seri- 
ous educated speech and writing. It has the advantages 
of commanding universal respect and acceptance and 
of being universally understandable. Slang or dialect is 
limited, but standard English is generally appropriate. 

Educated speakers and writers of English try to follow 
the patierns of standard English. They do not, for ex- 
ample, use aim't, even though it is a word long-estab- 
lished in the language. Usage has never accepted it as 
standard. The double negative is not current standard 
English, although it was standard in William Shake- 
speare’s day and is used in French. 

Grammar and usage are closely connected, because 
usage determines which expressions are appropriate in 
which grammatical situations. For example, usage re- 
stricts l/r in standard English to the grammatical func- 
tion of a preposition. But expressions such as This tastes 

good like a cigarette should, are becoming so common 
that the custom may change. Whom rather than who 
is the standard form for objects, but questions like Who 
did they elect? ave more and more frequent. A full under- 
standing of grammar therefore requires attention to 


the usages of standard English. Rosert M. GoRRELL 

Related Articles. See the heading Grammar in the 
LANGUAGE section of the READING AND STUDY GUIDE. 
See also the following articles: 


Apposition Etymology Punctuation 
Capitalization Language Sentence 
Clause Parts of Speech Syntax 


GRAMOPHONE. See PHONOGRAPH. 

GRAMPIAN MOUNTAINS. See Scorrawp (Land 
Regions). 

GRAMPUS. See KILLER WHALE. 

GRAM'S METHOD, or STAIN. Sec BACTERIOLOGY. 

GRAN CHACO, grain CHAH koh, is a great, low- 
lying plain in South America. It covers more than 
200,000 square miles west of the Paraguay and Parana 
rivers. Most of the Chaco lies in northern Argentina and 
western Paraguay, but it also extends into southern 
Bolivia. More than half of the Chaco belongs to Para- 
guay. The boundary with Bolivia was settled in 1938 
after the long and bloody Chaco War (1932-1935). 

The Chaco has great swamps, thorny brush jungles, 
and grassy plains. Its chief rivers are the Pilcomayo and 
Bermejo, which flow into the Paraguay. Products in- 
clude cattle, cotton, and quebracho. Harris G. WARREN 

See also PARAGUAY (Land Regions; Local Govern- 
ment; Military Ruin). 


GRANADA 


GRAN QUIVIRA NATIONAL MONUMENT is in 
central New Mexico. It contains pueblo ruins and onc 
of the most important of the earliest Spanish mission 
ruins in the Southwest. The 610.94-acre monument 
was established in 1909. 

GRANADA, gruh NAH duh (pop. 21,035), a port on 
Lake Nicaragua, is the most important commercial 
center in Nicaragua. For location, see NICARAGUA (color 
map). From Granada, merchants ship cargoes of sugar, 
coffee, cacao, alcohol, hides, cotton, and indigo to the 
Pacific Coast. Most wealthy and aristocratic Nica- 
raguans live in Granada. The city, the oldest in Nica- 
ragua, was founded in 1524. William Walker burned 
the city in 1856, but it was soon rebuilt (see WALKER, 
Witam). Many beautiful buildings, including the 
cathedral, still are standing. ROLLIN $. Arwoop 

GRANADA, gruh NAH duh, was once a Moorish 
kingdom in southern Spain. The name may have come 
from the Spanish word granada, which means pomegran- 
ate, or from the Arabic word Karnattah, which means 
Hill of Strangers. 

Granada lay on the southern coast of Spain, and had 


GRANADA 


MEDITERRANEAN 


Location Map of Granada Province, Spain. The black 
area is modern Granada, part of a much larger region once 
occupied by the old Moorish Kingdom of Granada. 


an area of about 12,000 square miles. In the 700's, 
Moorish invaders conquered Granada and other parts 
of southern Spain. Granada became an independent 
kingdom in 1238. It remained a great center of Moslem 
learning and civilization after the Moorish strongholds 
in other parts of Spain had fallen. 

The downfall of Granada came when Moorish rulers 
began to quarrel among themselves. The armies of 
Ferdinand and Isabella succeeded in gaining possession 
of the kingdom in 1492. In the 1800s, the region was 
divided into three provinces called Granada, Malaga, 
and Alméria. Granada is now a Spanish province in 
Andalusia. It has an area of 4,838 square miles and a 


population of about 793,000. Its capital is also called 
WALTER C. LANGSAM 


Granada. 

See also BoaspiL; Moor. { 

GRANADA, gruh NAH duh (рор. 154,589), in south- 
eastern Spain, is the site of the Alhambra palace and 
fortress (see ALHAMBRA). It is also the capital of Granada 

rovince. The tombs of Ferdinand and Isabella lie in 
the Royal Chapel of Granada’s cathedral. Granada 
factories produce textiles, leather, macaroni, and choco- 
late. For location, see ЅрАІМ (color map). 

The Moors founded Granada about A.D. 750. In the 
1200’s, the city served as the center of Moorish wealth 
and culture. In 1492, when the armies of Ferdinand and 
Isabella conquered Granada, it was the last Moorish 


stronghold in Europe. WALTER C. LANGSAM 
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GRANADOS, ENRIQUE 


GRANADOS, grah NAH thos, ENRIQUE (1867-1916), 
a Spanish pianist and composer, became known for his 
charming piano works, Goyescas, inspired by the famous 
painter Goya. He also was noted for four volumes of 
Spanish Dances. He composed the operas Mariá del 
Carmen and Goyescas, which was based on the piano 
works. He also wrote two symphonic poems, Dante and 
Serenata. Granados was born in Lérida, Spain. He was 
educated at Barcelona, Madrid, and Paris, He opened 
a piano school in Barcelona. Joyce MICHELL 

GRAND ALLIANCE was a coalition formed in 1702 
by England, Holland, Austria, and the Holy Roman 
Empire to fight France and Spain in the War of the 
Spanish Succession. Portugal and several other states 
later joined it. The Treaty of Utrecht ended the war 
in 1713- 

See also Rvswick, TREATY OF. 

GRAND ARMY OF THE REPUBLIC (G.A.R.) was a 
society of men who fought for the North in the Civil 
War. It was organized at 
Decatur, Ill, on Apr. 6, 
1866. 

"The society was founded 
to strengthen fellowship 
among men who fought to 
preserve the Union, to 
honor those killed in the 
war, to provide care for 
their dependents, and to 
uphold the Constitution. 
Membership was open to 
honorably discharged sol- 
diers, sailors, or marines of 
the United States armed 
forces who served between 
Apr. 12, 1861, and Apr. 9, 
1865. The Grand Army 
had 409,489 members in 
1890. Its last member died 
in 1956. 


The G.A.R. Badge was a 


The Grand Banks Lie Off the Coast of Newfoundland, 


fishermen must brave storms, icebergs, ind dense fogs, 
Fogs are common when air that has passed over the 
warm Gulf Stream flows over the cold labrador Cur- 


rent near the banks. Bos: wick Н. KETCHUM 

See also Fisuinc INpusrRY (Fisheries of North Ameri- 
ca). 

GRAND CANAL. See CANAL; Cuixa (Transporta- 
tion); VENICE. 

GRAND CANYON NATIONAL MONUMENT in 


bronze star hung on a rib- 
bon. The star shows a soldier 
and sailor shaking hands in 


The society founded 
soldiers’ homes, and was 
active in relief work and in 


front of a figure of Liberty. 


pension legislation. The 
G.A.R. started the cele- 
bration of Memorial Day in the North by a general 
order issued by John A. Logan. The Woman's Relief 
Corps began as an auxiliary to the G.A.R. Cora E. сп 

See also Memoria Day; UNKNOWN SOLDIER; 
Woman’s RELIEF Corps, NATIONAL. 

GRAND BANKS is a 500-mile stretch of shallow 
water off the southeast coast of Newfoundland, known 
as one of the best fishing grounds in the world. 

The Grand Banks curve in a 200-mile arc around the 
Newfoundland coast, and extend as far as 300 miles out 
into the Atlantic Ocean. They begin about 100 miles 
out from Cape Race at the southeastern tip of New- 
foundland. The waters over the banks lie from 50 to 
1,000 feet deep, and are crowded with fish. Thousands of 
seabirds circle over these schools of fish and guide fisher- 
men to good catches. Cod especially are caught in large 
numbers. The fishermen use heavy boats to sail the 
shallow waters. Besides the danger of hitting rocks, the 
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northwestern Arizona lies between Grand Canyon 
National Park and Boulder Dam National Recrea- 
tional Area. Toroweep Point at the monument site 
affords an unusual view of the Inner Canyon. The 
201,291-acre monument was established in 1932. 

GRAND CANYON NATIONAL PARK covers 
673,575 acres in northwestern Arizona. 11 includes 105 
miles of the most colorful part of the Grind Canyon of 
the Colorado River. The Colorado Rive: rushes at the 
bottom of the canyon, about 1,850 fect «love sea level. 
The sides of the canyon are made of roch- cliffs, ridges, 
hills, and valleys of every form. Many of the ridges 
have weather-carved lines which make ihem resemble 
Chinese temples. Thick forests cover the canyon rims. 

The north rim of the Grand Canyon ris about 1,200 
feet higher than the south rim. The highest points on 
the rim are about 9,000 feet above sea level. Trails in 
the park lead across the river from rim to rim. 

The Rocks and Their Colors. The colorful canyon 
rocks were formed millions of years ago. Their colors 
change with the changing light of the sun. Many 
layers of rock have been bared by the constant cutting 
force of the rushing river. The first layer of rock through 
which the Colorado River now cuts is called Archean and 
is black in color. The second layer of rock, called А1202 


kian, has a brilliant red color. The next layer is a lav- 
ender-brown color. It is known as Tapvats sandstone and 
juts out to form a cliff over the first two layers. The 
fourth layer, known as the Devonian layer, consists © 
small deposits of lavender rock. Above this is the thick 
Redwall, which is 550 feet thick and which curves and 
turns along the lines of the canyon. Above the Redwall 
lies 800 feet of glowing red sandstone called the Supa! 
formation. Another layer of red rock, known as the 
Hermit shale, covers this, 

On top of the Hermit shale rests the sand-colored 
Coconino sandstone, a pale bank that lies 350 feet below 


H. Armstrong Roberts 


Towers of Rock Resembling Ancient Temples Were Carved When the Colorado River Gouged Out the Grand Canyon. 


the rim of the canyon. The top layer of the canyon con- 
sists of cream and gray colored Kaibab limestone. This 
limestone forms a rim known as the Kaibab Plateau on 


the north side of the canyon, and as the Coconino 
Plateau on the south. ў 

Animals and Plants. Among the 90 kinds of animals 
found in the park are mountain lions, deer, porcupines, 
beavers, lizards, and snakes. The Kaibab squirrel lives 
only on the north rim. The Abert squirrel is found only 
on the south rim. More than 180 kinds of birds are 
found in the park. 

Desert cacti grow at the river level in the park. 
Delphinium, white thistle, poppy, and scarlet bugle 
grow in the dry regions. Prickly pears and pincushion 
cacti grow beneath the blue spruce and Douglas fir on 
the canyon rim. 

History. Ruins of adobe houses in the Grand Canyon 
show that the Pueblo Indians lived in this area, prob- 
ably as early as the 1200's. Spaniards from Francisco 
Vasquez de Coronado’s expedition, in 1540, were the 
first white men to discover the canyon. The Colorado 
River was first navigated by John Wesley Powell (1834- 
1902). About 200 Havasupai Indians live in a remote 
Section of Grand Canyon called Havasu Canyon. 
These Indians grow grain, fruit, and vegetables. The 
Grand Canyon area was set aside as a national park 
in 191 9. HERBERT E. KAHLER 

See also Arizona (color picture); COLORADO RIVER; 
Powe, Jonn WESLEY; PUEBLO INDIANS. 


GRAND CANYON STATE. See ARIZONA. 

GRAND CAVERNS. See VirciniA (Caverns and 
Springs). 

GRAND COULEE DAM is the largest concrete dam 
and the greatest single source of water power in the 
United States. It stands across the Columbia River 
about 90 miles northwest of Spokane, Wash. It is near 
the head of the Grand Coulce, a steep-walled chasm 
where the Columbia once flowed. Grand Coulee Dam 
is the principal engineering feature of the Columbia 
Basin Project. The United States Bureau of Reclama- 
tion designed and built the dam, which is 4,173 feet 
long, 500 feet thick at the base, and 550 feet high, or 
about as high as a 46-story building. The dam was com- 
pleted in 1941. It was built in less than 8 years, but is 
three times as large as the Great Pyramid of Egypt, 
which took 20 years to build. The dam contains 
10,585,000 cubic yards of concrete, enough to build a 
two-lane highway twice the distance from New York 
City to Seattle, Wash. ]f this concrete were placed on 
an ordinary city block it would tower two and one- 
quarter times as high as the Empire State Building 
(1,250 feet without its television tower). The power 
plant at the dam houses 18 main generators driven by 
150,000-horsepower turbines. During World War II, it 
provided more than 15 billion kilowatt-hours of elec- 
tricity to industry. 

Behind Grand Coulee Dam is a 151-mile-long reser- 
voir, Franklin D. Roosevelt Lake. This reservoir will 
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GRAND COULEE 


eventually irrigate more than a million acres of land. 
Six of the 12 pumps were in operation by 1952. They 
are the world’s largest, and raise the water 280 feet toa 
canal that flows into a 27-mile equalizing reservoir in 
the Grand Coulee. Each pump lifts 720,000 gallons of 
water a minute. Large-scale irrigation began in 1952. 
The project calls for the creation of about 13,000 family- 
size farms. Veterans have priority to buy the land 
owned by the government, which amounts to about a 
fifth of the area. T. W. Merwe 

See also WATER Power. 

GRAND DIXENCE DAM is located in the Swiss 
Alps on the Dixence River in Switzerland. When com- 
pleted in 1965, it will be the world's highest dam. Con- 
struction began in 1951 and is continuing in stages to 
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Grand Coulee Dam harnesses the Columbia River in the 
state of Washington, The double-duty dam furnishes irri. 
gation water for thousands of farms in the area, It also 
provides hydroelectric power for factories and homes, 


carry wate 


“canal 


U, S. Bureau of Reclamation 


permit use of the dam while under construction. This 
gravity-type dam will be 932 feet high, have a crest 
length of 2,300 feet, and a volume of 7,540,000 cubic 
yards. Its reservoir will hold 325,000 acre-feet of water. 
The Grand Dixence Dam is part of a large power pror 
ect in Switzerland. See also Dam. T. W. MERMEL 

GRAND FORKS, N.Dak. (рор. 34.451; alt. 835 ft) 
is a shipping and food-processing center in the heart 
of the fertile Red River Valley. It ranks as the sec 
ond largest city in the state. Grand Forks lies where 
the Red and Red Lake rivers meet (see NORTH DAKOTA 
color map)]). Farmers in the valley raise potatoes, vies 
flax, sugar beets, and livestock. Manufactured pon 
include flour, meat, beet sugar, and fertilizer. Gran 
Forks has a lignite-research laboratory and a potato 


research laboratory. The University of North Dakota 
and Wesley College are there. 

Grand Forks was founded in 1871 and incorporated 
in 1881. Trade was carried on in this area along the 
Old Red River Oxcart Trail in the early days of settle- 
ment. Today several railroads, bus lines, and an inter- 


national airport serve the city. It has a mayor-council 
form of government. Grand Forks Air Force Base lies 
nearby. 


See also NortH DAKOTA, UNIVERSITY OF. 

GRAND ISLAND, Nebr. (pop. 25,742; alt. 1,865 ft.), 
isan important shipping point for both farm and manu- 
factured products. It is the seat of Hall County and the 
third largest city in Nebraska. Grand Island lies in 
farming and ranching country, at the eastern edge of 
the irrigated section of the Platte Valley. For location, 
sec NEBRASKA (color map). 

Grand Island has the oldest operating beet sugar fac- 
tory in the United States. The city is famous for its cat- 
tle auctions. Stolley State Park is the site of Old Fort In- 
dependence. built to protect white settlers from the In- 
dians in 1864. Grand Island was settled in 1857 and 
incorporated as a city in 1871. It has a mayor-council 
form of government. James С. Orson 

GRAND JUNCTION, Colo. (pop. 18,694; alt. 4,573 
ft.), is the largest Colorado city west of the Continental 
Divide. The city received its name from its location at 
the junction of the Gunnison and Colorado (formerly 
the Grand) rivers. See Соговлро (color map). 

Grand Junction is a trading center for western Colo- 
rado and eastern Utah. The surrounding area is rich in 
coal, livestock, oil, peaches, and vegetables. Colorado 
National Monument stands five miles west of the city. 
Grand Junction was founded in 1881. In 1909, it 
became the first city in the United States to use the 
preferential ballot in elections. Grand Junction has a 
council-manager form of government. It is the scat of 
Mesa County. HanoLD Н. Dunnam 

GRAND JURY. Sce Jury AND TRIAL nv JURY. 

GRAND LAMA. Sce Тівет (Religion). 

GRAND MAL. See EPILEPSY. 

GRAND MONARCH. See Louns (XIV). 

GRAND MUFTI. See SHEIK. 

GRAND NATIONAL is the most famous steeplechase 
horse race in the world. It is run each year at the Aintree 
race course near Liverpool, England. Horses must be at 
least 6 years old to enter this grueling race of 4 miles, 
856 yards. The course has 16 jumps, 14 of which must 
be taken twice. Most of the jumps consist of sturdy 
thorn fences up to 5 feet high. The course also has 
several water hazards. Often, only a small proportion of 
the starting horses finish the race. The first Grand 
National was held on Feb. 12, 1839, although it was 
not called by that name. Jos AGRELLA 

GRAND OLD PARTY, or G.O.P. See REPUBLICAN 
Party. 

GRAND PORTAGE NATIONAL MONUMENT is 
located in northeastern Minnesota. It is the site of a 
historic nine-mile trail used by Indians and pioneers. 
Established in 1960, the monument covers 770 acres. 
It includes a replica of a log stockade. 

GRAND PRE, GRAN PRAY, Nova Scotia (pop. 250; 
alt. 28 ft.), is a historic village on Minas Basin, about 15 
miles northwest of Windsor. The name Grand Pré is 
French for large meadow. The French founded the village 


GRAND RAPIDS 


in about 1675. It served as one of the chief settlements 
of Acadia, which is now part of New Brunswick and 
Nova Scotia (see AcADrA). 

At the end of Queen Anne's War in 1713, the French 
gave Acadia to the English. The Acadians, however, 
remained loyal to the French and continued close ties 
with the Indians. In 1747, a party of New England 
troops, quartered in the village, was betrayed and 
slaughtered by a raiding force of French and Indians. 
In 1755, the Acadians made a final refusal of the British 
oath of allegiance. A force of New England colonial 
troops gathered up the inhabitants of Grand Pré and 
deported them. Longfellow described this act in his 
poem Evangeline. A replica of the church of Saint 
Charles was dedicated in 1922, and is now a museum. 
The Acadians heard their orders of banishment in its 
churchyard. See Nova Scoria (The Struggle іп Acadia; 
picture, Evangeline Memorial Park). Tomas Н. Кароли. 

GRAND RAPIDS, Mich. (pop. 177,313; alt. 610 ft.), 
is the third largest city in the state. It is often called 
the Furniture Capital of America. Grand Rapids furni- 
ture is famous for quality rather than quantity. Lum- 
ber from all parts of the world is sent there for furniture 
manufacture. Buyers throughout the country come 
to Grand Rapids each January and June for furni- 
ture markets. See FURNITURE (Furniture Industry 
in America). 

Location and Description. Grand Rapids lies on the 
Grand River, 30 miles east of Lake Michigan. It is 60 
miles northwest of Lansing. For location, see MICHIGAN 
(color map). More than one fourth of the people in 
Grand Rapids are of Dutch descent. Dutch, Polish, and 
Lithuanian workers were brought to the city by its 
furniture makers in the late 1800's and early 1900's. 
Many of their descendants still live there. 

Grand Rapids serves as the center of wholesale trade 
in western Michigan. There are almost 700 manufactur- 
ing companies in the city. The manufacture of metal 
products ranks as the city's chief industry. Products in- 
clude automobile parts and bodies, ball bearings, plumb- 
ing fixtures, and refrigerators. Other products are callio- 
pes, fly paper, and folding paper boxes. The city also 
has more than 60 printing plants. 

Farm products, especially grain and vegetables, are 
shipped from Grand Rapids. Winter lettuce shipped 
from there has been named after the city. ? 

Grand Rapids is the seat of both Roman Catholic 
and Protestant Episcopal bishoprics. The Grand Rapids 
Junior College, established in 1916, was the first junior 
college in Michigan. Private colleges include Calvin 
College and Theological Seminary, and Aquinas Col- 
lege. The city has a public museum that stresses 
natural-history exhibits. A furniture museum presents 
a display on the evolution of household furniture. 

History. Louis Campau founded a fur-trading post 
on the site of Grand Rapids in 1826. Earlier, an Ottawa 
Indian village stood there. The early growth of Grand 
Rapids was due to its location at the southern edge of 
Michigan's great pine forest. It became the center of 
supply, distribution, and transportation for the lumber 
industry. Although furniture was produced there as 
early as 1838, Grand Rapids furniture first gained 
national prominence at the Philadelphia Centennial 
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GRAND RIVER 


Exposition in 1876. The Grand River has overflowed 
several times in the city’s history, bringing great destruc- 
tion. In 1881, one of the first hydroelectric power plants 
in the Midwest was built on the river. 

Grand Rapids is the seat of Kent County, and has a 
council-manager form of government. Wits F. DUNBAR 

GRAND RIVER. See HAMILTON River; MICHIGAN 
(Rivers, Waterfalls, and Lakes); Souta Daxora (Rivers, 
Lakes, and Artesian Wells). 

GRAND SLAM. See Ввірсе (Scoring). 

GRAND TETON NATIONAL PARK, 7 EA (un, is an 
area of mountains, lakes, and forests in northwestern 
Wyoming, 6 miles south of Yellowstone National Park. 
It covers 310,350.18 acres. The Teton Mountains rise 
abruptly 5,000 feet from the level floor of Jackson Hole, 
a valley in the park. No foothills obscure the mountains 
from view. Many people consider them to be the most 
majestic mountains in North America. The highest peak 
in the range is Grand Teton (13,766 feet above sea level). 
This peak resembles the Matterhorn in Switzerland. 
More than 20 other mountain peaks in the park reach 
elevations higher than 10,000 feet above sea level. 

A series of lakes formed by glaciers lies along the 
east side of the Tetons. The largest of these lakes, 
Jackson Lake, is partially artificial. A dam at the place 
where the Snake River flows out of the lake has raised 
its level. Water from Jackson Lake is used for irrigation 
in Idaho. Other lakes in the park include Phelps, Tag- 
gart, Bradley, Jenny, and Leigh. 

Most of the trees in the park are evergreens. Wild 
animals that roam the forests include elk, moose, mule 
deer, mink, marten, and beaver. Several species of trout 
live in the lakes and streams. The Jackson Hole Bio- 
logical Research Station operates in the park near the 
northern base of Signal Mountain. This station is ad- 
ministered by the University of Wyoming under agree- 
ment with the New York Zoological Society, and in 
cooperation with the National Park Service. 

Grand Teton National Park was created in 1929, 
after efforts to incorporate the area in Yellowstone Na- 
tional Park had failed. It was enlarged in 1950. In that 
year, Congress abolished Jackson Hole National Monu- 
ment, and most of its area was included in Grand Teton 
National Park. In the 1950s, the National Park Service 
abandoned the old town of Moran, and erased all evi- 
dence of the community. Fine new tourist accommoda- 
tions were built nearby to replace Moran. T. A. Larson 

See also Teron Rance; WYOMING (color picture, 
Grand Teton National Park). 

GRAND TRIANON. See VERSAILLES. 

GRAND UNION. See Frac (First United States 
Flags; color picture, The Stars and Stripes). 

GRAND VIZIER. See Vizier. 

GRANDEE, gran DEE, was the name for the royal 
family and several noble families of old Spain. They 
made up a separate, highly privileged class. The gran- 
dees enjoyed great power between 1200 and 1500, King 
Ferdinand and Queen Isabella took away most of their 
privileges, and Joseph Bonaparte abolished the class in 
ae The status of grandees was partly restored after 

GRANDFATHER CLAUSE describes measures added 
to seven Southern state constitutions between 1895 and 
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1910 in order to allow white men to vote, while depriv- 
ing Negroes of the privilege. These constitutions set up 
such high requirements for voting that they deprived 
many white men of the vote. The states then granted an 
exemption to anyone who had the right to vote on 
Jan. 1, 1867, and to his lineal descendants. Because no 
Negro had voted in the South before 1867, and because 
the voting requirements were especially high, these 
clauses disenfranchised almost all Negroes. In 1915, the 
Supreme Court of the United States declared grand. 
father clauses unconstitutional. See also UNITED STATES 
CONSTITUTION (Amendment 15). DAVID DONALD 
GRANDFATHER CLOCK. See Crocs. (picture). 
GRANGE, graynj, NATIONAL, officially called the 
Patrons or HUSBANDRY, is one of the vreatest farmers’ 
organizations in the United States. Froi its beginnings 
shortly after the Civil War, the Grange has grown to 


represent the interests of farmers nationally. 
Organization. The Grange is a fraternal order with 
its own secret ritual. It has about 8.000 local groups 
in nearly 40 states. Most members live in the north- 
eastern and northwestern parts of the country. The 
Grange has a program of recreation and education for 
its members. Many local granges build their own halls, 
which serve as meeting and recreation centers for rural 
communities. The Grange works with the federal De- 
partment of Agriculture and with state departments to 
spread farm education. It helps farmers’ groups promote 


laws of benefit to farmers. The Grange maintains its 
national headquarters at 1616 H Street N.W., Washing- 
ton 6, D.C. 


History. The Grange was founded in 1867 by Oliver 
Hudson Kelley (1826-1913), a government clerk, and 
six associates. Kelley had toured the South for the 
Bureau of Agriculture. He had found the farmers poor, 
discouraged, and ignorant. He believed a fraternal 


the farmers à 


ids. 


order would attract members and giv 
chance to learn advanced farming met! 


In 1868, Kelley went to Minnesota. his home state, 
and began organizing local bodies callcd granges. The 
movement spread rapidly, and soon the (irange became 
an agricultural force in the Midwest. There were 850,000 


members in more than 21,000 granges by 1875. Farmers 
used the Grange to organize opposition to the unfair 
practices of the railroads. Freight charges remained high, 
although farm prices had dropped. The Granges sê- 
cured the passage of state laws to limit railroad rates. 
The Grangers also wanted an income tax, laws against 
trusts, and other measures which later became law. 
Some of these projects failed, and the Grange lost 
many of its members in the 1880's. The organization 
began to grow again in the 1890's and succeeded in 
building a large membership on the basis of its social, 
legislative, and educational programs. Roy BATTLES 
See also Cooperative; Warre, Morrison REMICK. 
GRANGE, "RED," HAROLD (1903- — ), won fame 
as one of the greatest football players of all time. He 
became known as the Galloping Ghost when he score 
five touchdowns the first five times he carried. the 
ball for the University of Illinois against the Univer 
sity of Michigan in 1924. Later, he played professional 
football with the New York Yankees and the Chica? 
Bears. In the late 1940's, he became a sports commen 
tator on radio and television. He was bom at Forks 
ville, Pa. Forest ЕУАЗНЕ\Е! 


GRANITE, GRAN it, is a hard crystalline rock, made 
up chiefly of mineral crystals such as quartz and feld- 
spar, and a few dark-colored minerals. 

Granite is light colored, and its crystals are large 
enough to be seen with the naked eye. One can study 
them on the polished surfaces of granite blocks used on 


monuments or buildings. The quartz is transparent, 
much like glass. The feldspar crystals are more or less 
rectangular. nd are colored a dull white, gray, orpink, 
like fine porcelain. On a natural broken surface the 


feldspar grains o smooth that they reflect sunlight. 

The quariz grains do not break along smooth plane 
surfaces like the feldspar. The dark-colored minerals, 
chiefly black mica and hornblende, are scattered in the 
mass of quartz and feldspar crystals. Their dark color 
makes then: quite noticeable. 

The individual crystals in most granite measure from 
a small fraction of an inch to about half an inch wide. 


Some granite is coarse-grained. It has large crystals of 
feldspar one to several inches long, scattered through 
the mass of ordinary crystals. They look somewhat like 
angular almonds scattered in coarse sugar. This kind of 
rock is called granite porphyry. 

How Granite Is Formed. All granite was once melted 
rock like lava. It did not come to the earth’s surface, 
but hardened thousands of feet under the ground. It 
cooled slowly, and thus had time to form fairly large 
crystals as it hardened. Where such lava poured out on 
the surface, it cooled so quickly that it did not have 
time to form large crystals. It now forms a rock that is 
so finely erained that its crystals can be seen only 


through microscope. This sort of lava is called 
rhyolite. It is chemically the same as granite. Only its 
structure is different. 


In many regions of the United States and elsewhere, 
geologic upheavals in past ages have brought the granite 
from deep in the earth to near the surface where it now 
is broken or blasted out in deep pits or quarries. 


TEN LEADING GRANITE STATES 


Сеогдїа.......... 162,300 h, hobo oo &t 
Massachusetts.....+ 112300 û û û û ê 
Vermont. sires 72700 ê û ê Ê 
Minnesota.......... 59,600 û û û 

North Carolina...... 40,800 û ё 
Maryland.......... 35,500 te 

South Dakota. ....-+ 19300 th 

Maines. n 13,800 tt 

Pennsylvania........ 12,600 & 

Californias 0. sa 12,300 ú 


Each symbol th. stands for 20,000 tons of granite for building purposes. 


Based on government statistics for a 4-yeor period. 
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Esso Oilways 


Granite in a Vermont Quarry shows the long drill marks 
by which slabs are blasted and split off from the huge stone mass. 


Uses of Granite. Much granite is used in building 
bridges and buildings. It is valuable as a support where 
great strength is required, for granite can withstand a 
pressure of 15,000 to 20,000 pounds per square inch, It 
is also used for monuments because it can be polished so 
smoothly, and at the same time is hard and not casily 
damaged. Carvings and inscriptions on granite with- 
stand weather for hundreds of years. This increases its 
value as a building material. 

Where It Is Found. Granite for building stone is 
quarried in то states. Granite used for monuments is 
quarried in Vermont, Minnesota, Wisconsin, Massa- 
chusetts, California, Georgia, Rhode Island, North Caro- 
lina, New Hampshire, and Maine. Many of the western 
states produce granite, but it is used only locally because 
its heavy weight makes transportation costs high. Quar- 
rymen and builders often use the name granite for many 
other rocks which resemble granite, but are differently 
composed and constructed. 

Several other countries also quarry granite, and the 
United States imports some of their production. Some 
is brought in from Canada. Both Sweden and Finland 
were important exporters to the United States before 
World War П. Finland’s red granite is desired for polished 
monuments because of its color. Ernest E, WAHLSTROM 

Related Articles in WORLD BOOK include: 


Barre Georgia (color picture, Mica 
Building Stone Stone Mountain) Porphyry 
Crystalline Gneiss Quarrying 

Rocks Igneous Roc Quartz 
Feldspar 


GRANITE PEAK. Sce MONTANA (Land Regions). 
GRANITE STATE. See New HAMPSHIRE. 
GRANT, HEBER J. See Отан (Famous Utahans). 
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ULYSSES S. 
GRANT 


LINCOLN JOHNSON 
16th President 17th President 
1861 — 1865 1865 — 1869 


18TH PRESIDENT OF THE UNITED STATES 


GRANT, ULYSSES SIMPSON (1822-1885), com- 
manded the victorious Union armies at the close of the 
Civil War in 1865. His success and fame as a general led 
to his election as President in 1868, During his military 
career, Grant led his troops with energy and determina- 
tion. He developed great confidence in his own judg- 
ment, and an ability to learn from experience. These 
traits also characterized Grant’s political career. But 
the qualities which had brought him military glory 
were not enough to solve the nation’s problems in the 
1870's. Grant's enemies called him a poor President, 
and historians have generally agreed. 

Grant was the first West Point graduate to become 
President. A quiet, unassuming man, he had an almost 
shy manner. He was short and stocky, and did not look 
like a leader of men. Clever and dishonest men used 
President Grant as a tool to promote their own evil 
schemes. His presidency was clouded by disgrace and 
dishonesty, partly because of his habit of trusting per- 
sons who pretended to be his friends. Congressional in- 
vestigations revealed widespread corruption in both 
state and federal governments. A severe financial panic 
in 1873 caused the people to react against Grant. To 
many Americans, he symbolized the confusion and 
corruption of the times. Grant ignored the attacks on 
him and the Republican party. He believed that all 
the criticism came only from political opponents. 

Two months after Grant became President in 1869, 
the nation’s first transcontinental railroad was com- 
pleted. In October, 1871, the great Chicago fire killed 
about 250 persons and left more than 90,000 homeless. 
In 1872, Congress established Yellowstone National 
Park, the first national park in the United States. Alex- 
ander Graham Bell invented the telephone in 1876. 
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The Un States Flag 
had 37 stors throughout 
Gront's 1 of office, 


HAYES GARFIELD 
19th President 20th President 
1877 — 1881 1881 
Brown Bros. 
1869-1877 
That same year, in the Battle of the Little Big Hom, 


: А 995 
Sioux and Cheyenne warriors massacred about 225 


men under General George A. Custe! 
Early Life 
\pril 27, 1822, 
ıe Ohio River 
He was the 


Boyhood. Ulysses Grant was born ‹ 
in Point Pleasant, Ohio, a village o 
about 20 miles southeast of Cincin: s 
first child of Jesse and Hannah Simpson Grant. They 
named their son Hiram Ulysses Grant, but always 
called him Ulysses or ?Lyss. The year alier Ulysses was 
born, the family moved to nearby Georgetown, Ohio, 
where his father owned a tannery and « farm. Grants 
two brothers and three sisters were born in Georges 

Jesse Grant prospered in his tannery. The shy ro 
retiring Ulysses disliked working in the tannery, ч 
enjoyed farm work and managing horses. He becam 


7 honest 2 trust- 

an excellent horseman. Ulysses was honest and a 

worthy, and his father often sent him on business on 
Education. Ulysses attended school in George 


t an academy 
until he was 14. He then spent one year at an aca 


IMPORTANT DATES IN GRANT'S LIFE —— 


1822 (April 27) Born in Point Pleasant, Ohio. 

1843 Graduated from West Point. 

1848 (Aug. 22) Married Julia Dent. 

1854 Resigned from the ormy. 

1861 Appointed a colonel of Illinois volunteers. А 

1863 Led Union troops to victory at Vicksburg, Miss. 

1864 Named supreme commander of Union forces. forces 

1865 (April 9) Accepted the surrender of Confederate 
under General Robert E. Lee. 

1868 Elected President of the United States. 

1872 Re-elected President. ч 

1880 Defeated in bid for presidential nomination. 

1885 (July 23) Died in Mount McGregor, N.Y. 


in nearby Ripley, Ohio. Early in 1839, his father learned 
that a neighbor's son had been dismissed from the U.S. 
Military demy. Jesse asked his Congressman to ap- 
point U as a replacement. The Congressman 
made a m in Grant's name. He thought that 
Ulysses was the ) outh's first name, and his middle name 
that of his mother's family. He made out the appoint- 
ment to Ulvsses Simpson Grant. Ulysses never corrected 
the mistake. He thought his classmates might tease him 
about his real initials, “H.U.G.” 

Grant was only an average student at West Point, but 
he made a fine record in horsemanship. His classmates 
remembered him as lazy in his studies and careless in 
drill, But many recalled his quick perception and com- 
mon sense. U s disliked military life, and had no 
intention of in g the army his career. He thought he 
would like to teach mathematics in a college. 

Early Army Career. Grant was graduated from West 
Point in 1843, and was commissioned as a second lieu- 


GRANT, ULYSSES S. 


tenant. He was assigned to the Fourth Infantry Regi- 
ment, then stationed in St. Louis. There he met Julia 
Dent (Jan. 26, 1826-Dec. 14, 1902), the sister of a class- 
mate. They fell in love, and soon became engaged. The 
threat of war with Mexico delayed their wedding. 

Grant’s regiment was sent to Texas in 1845. He was 
there when the Mexican War began. Grant served as 
regimental quartermaster, in charge of organizing sup- 
plies. At Monterrey, he volunteered to carry a message 
through streets lined with enemy snipers. In 1847, 
Grant's regiment went to Veracruz. Grant fought at 
Cerro Gordo, and took part in the storming of Cha- 
pultepec. He reached the rank of first lieutenant by the 
end of the war, Grant’s experiences taught him lessons 
which helped him later during the Civil War. 

Grant’s Family. Grant returned to St. Louis as soon 
as he could leave Mexico. On Aug. 22, 1848, he was 
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GRANT, ULYSSES S. 


married to Miss Dent. She was a devoted wife, and gave 
Grant constant encouragement. Their life together 
brought them great happiness. The Grants had four 
children: Frederick Dent, Ulysses Simpson, Ellen 
(Nellie) Wrenshall, and Jesse Root. 

Resignation from the Army. Grant remained in the 
army after his marriage because he hesitated to risk 
the uncertainties of civilian life. For several years, he 
was stationed at various army posts. Then, in 1851, he 
was ordered to Fort Vancouver in Oregon. Grant did 
not take his family on the journey because his army 
pay would not support a family in the West, where liv- 
ing costs were high. Mrs. Grant and their son Frederick 
went to live with Grant's parents in Ohio. 

Fort Vancouver was a lonely post. Separated from 
his family, Grant became depressed and began to drink 
heavily. He won promotion to captain in 1853, and 
was transferred to Fort Humboldt in California. But 
even a captain’s pay was too small to support a family 
in the West. Grant continued to drink excessively. In 
1854, his commanding officer ordered him to reform or 
resign. Grant resigned, and settled with his family in 
St. Louis. Several times in later years, Grant's critics 
charged that he was drinking heavily. But no formal 
proof of these charges was ever offered. 

Business Failures. For the next six years, Grant’s life 
was one of failure. Mis. Grant's father gave her a farm 
near St. Louis, and Grant built a cabin there which he 
named Hardscrabble, The family lived on the farm for 
three years, from 1855 to 1858, Grant liked farming, but 
he failed because the land was so poor. He sometimes 
peddled firewood in the streets of St. Louis. 

In 1859, Grant sold the farm and moved to St. Louis. 
A relative gave him a job in a real estate office, but 
Grant could not collect rents. He next obtained "then 
lost, a job in the U.S. Customs House. During this pe- 
riod, Grant’s brothers opened a leather goods store in 
Galena, Ill. Urged by their father, the brothers in 1860 
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Wis Birthplace of Grant still stands in Point Pleasant, Ohio. 

ue qu to a farm in nearby Georgetown, Ohio, when he 
ut one year old, and Grant spent his childhood there. 


The Ohio Historical Society 


offered Ulysses a $50-a-month job in the store, Grant 
accepted, but he showed no ability as a Storekeeper, 


Civil War General 


Return to the Army. Grant was almost 40 years old 
when the Civil War began. He had taken no interes, 
in public affairs. His father bitterly opposed slavery, 
but Grant had expressed no opinion about the problem, 
He opposed secession, but never took more than a pas. 
ing interest in the crisis until the war began. 

When President Abraham Lincoln called for army 
volunteers, Grant helped drill a company that was 
formed in Galena. Then he went to Springfield, the 
state capital, and worked for the Illinois adjutant gen- 
eral. Grant asked the federal governinent for a com 
mission as colonel, but his request was ignored. After 
several months, Governor Richard Yates appointed him 
colonel of the 21st Illinois Volunteers. Grant led these 
troops on a campaign against Confederate guerrillas in 
Missouri. 

During two months of campaigning. Grant refreshed 
his memory about handling troops and supplies. Upon 
the recommendation of Elihu B. Washburne, an Illinois 
Congressman, President Lincoln promoted Grant to 
brigadier general in August, 1861. Grant selected a 
young Galena lawyer named John A. Rawlins to serve 
on his staff. Rawlins soon became Grants closest ad- 
viser, critic, friend, and defender. 

“Unconditional Surrender" Grant. Steadily Grant 
revealed the qualities of a great military commander. 
He took the initiative, fought aggressively, and made 
quick decisions. Grant established his headquarters at 
Cairo, Ill., in August, 1861. He soon l«irned that Con- 
federate forces planned to seize Paducah, Ky. Grant 
ruined this plan by occupying the city. On Nov. 7, 1861, 
his troops drove the Confederates from Belmont, Мо, 
but the enemy rallied and retook the position. 

In January, 1862, Grant persuaded his commanding 
officer, General Henry W. Halleck, to allow him to 
attack Fort Henry, on the Tennessee River. Grant cap- 


tured the fort easily. On his own initiative, he then lay 
siege to nearby Fort Donelson. When the fort com- 
mander asked for terms of surrender, Grant replied: “No 


terms except an unconditional and immediate surrender 
can be accepted.” The Confederate commander real- 
ized he had no choice but to accept what he called 
Grants “ungenerous and unchivalious" demand. 
Northerners joyfully declared that Grant s initials, U.S. 
stood for “Unconditional Surrender." Grant was pro- 
moted to major general after he captured the forts. . 
Grant learned from his mistakes. On April 6, 1862 
the Confederates opened the Battle of Shiloh by launch- 
ing a surprise attack on Grant's forces at Pittsburg 
Landing, Tenn. The Union troops barely held off the 
enemy until reinforcements arrived. Grant was neve 
again surprised in battle. E- 
Grant was severely criticized for the heavy Union 
loses at Shiloh. Rumors sprang up that he had re- 
turned to his former bad habits and was drinking agat 
Early in June, 1862, General Halleck became com- 
mander of the Union armies in the East, and Grant 
was given command of all troops in the West. MS 
Congressmen urged Lincoln to replace him. Lincoln 
replied: “I can’t spare this man—he fights!" $e 
Persistence brought Grant a great victory at Vicks- 


burg, Miss. All through the winter of 1862-1863, his 
troops advanced against this last Confederate strong- 
hold on the Mississippi River. In May, 1863, Grant 
defeated a Confederate army, then besieged the city. 
On July 4, 1863, the Confederates surrendered. 
Grant’s willingness to make decisions saved the Un- 
ion army which was under siege at Chattanooga, Tenn. 
Upon taking command there in October, 1863, Grant 
found that plans had been made for breaking the siege. 
He ordered the plans put into effect at once. On Nov. 
24-95, 1863. his troops won a sweeping victory. 
Supreme Commander. Grant succeeded consistently 


in the West, while Union generals in the East were 
failing. Early in 1864, Lincoln promoted Grant to lieu- 
tenant general and put him in command of all Union 
armies. Grant went to Virginia and began a campaign 
against the forces of General Robert E. Lee. 

Grant’s troops suffered severe losses in several battles 
as he forced Lee to retreat slowly toward Richmond, 
Va., the Confederate capital. Many critics in the North 
called Grant a “butcher” because he lost so many men. 
After a bloody battle at Spotsylvania Court House on 


May 8-12, 1864, Grant declared: “I propose to fight it 
out on this line if it takes all summer.” Actually, it took 
all summer, fall, and winter. 

The fierce pressure of the Union army forced Lee to 
abandon R ichmond early in April, 1865. Grant quickly 
pursued him, and Lee surrendered on April 9, 1865, at 
Appomattox Court House, Va. Grant released Lee and 
his soldiers on their honor, and allowed the men to keep 
their horses “for the spring plowing.” 

National Hero. Grant’s victory won him great popu- 
larity in the North. Southerners appreciated his generous 
terms to Lec, Success gave Grant confidence, and erased 
memories of his failures in civilian life. 

After the Civil War, a bitter conflict developed be- 
tween President Andrew Johnson and the Radical 

. Republicans in Congress. This group of Republicans 
demanded harsh treatment of the former enemy. John- 
son favored a mild Reconstruction program. At first, 
Grant sided with Johnson. But the Radical Republicans 
won control of Congress in 1866. Grant concluded that 
the people had turned against Johnson. 

In 1867, Johnson suspended Secretary of War Edwin 
M. Stanton, and appointed Grant to replace him. But 
the Senate refused to approve the suspension of Stanton 
(see Tenure or OFFICE Аст). Grant gave up the office 
to Stanton, and broke with Johnson publicly. Grant 
then gave his full support to the Radical Republicans. 

Election of 1868. The Republicans badly needed a 
popular hero for their presidential candidate in 1868. 
The Democratic party still controlled many large North- 
ern states and a great percentage of the electoral votes. 
Delegates to the Republican national convention nomi- 
nated Grant unanimously on the first ballot. They chose 
Speaker of the House Schuyler Colfax of Indiana for 
Vice-President. The Democrats nominated former Gov- 
ernor Horatio Seymour of New York for President, and 
former Representative Francis P. Blair, Jr., of Missouri 
as his running mate. Grant defeated Seymour by a deci- 
Sive majority of the electoral votes. 


Grant's First Administration (1869-1873) 


Inauguration. In his inaugural address on March 4, 
1869, Grant admitted that he had no political experi- 


National Archives 


Grant Became Supreme Commander of Union armies in 
1864, after his many victories over Confederate forces. Mathew 
Brady, the famous Civil Warphotographer, took this picture of Grant 
near the front in Virginia during the last bloody months of the war. 


ence. But he promised that he would not be ruled by 
professional politicians. “The office has come to me un- 
sought,” he said. “I commence its duties untram- 
meled.” Grants selections for his Cabinet showed his 
independence from the Republican party. He did not 
consult party leaders about his appointments. For other 
government offices, Grant chose personal friends and 
army officers. He also appointed some relatives. 
Reconstruction Policies. Grant’s administration 
worked to maintain Republican control over the South. 
Groups such as the Ku-Klux Klan had been organized 
in the South to keep Negroes from voting. The Republi- 
cans feared that their hold on the South would be 
weakened without Negro support. In 1870 and 1871, 
Congress passed three force bills to enforce the voting 
rights of Negroes. See Force BILL; RECONSTRUCTION. 
Political Corruption spread to all levels of govern- 
ment during Grant's terms in office. In the South, Ne- 
groes and Northern adventurers known as carpetbaggers 
dominated the state governments, which were often 
corrupt (see CARPETBAGGER). In Northern cities, politi- 
cal machines such as the Tweed Ring in New York City 
made huge profits from graft on city contracts. Scandals 
came to light even in the federal government. The 
President himself was honest, but some of his appointees 


were men of low standards. à в 
Part of the reason for the low state of public morality 
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was the spoils system, which gave great power to politi- 
cians. Under this system, successful political candidates 
rewarded their supporters by giving them government 
jobs. Many incapable or dishonest persons received 
high government positions. Grant tried to change the 
system, and urged Congress to adopt measures which 
would bring a merit system into government service. 
But Congress refused to appropriate money for a civil 
service commission that would regulate government 
jobs. The scandals that soon developed showed the 
need for civil service reform. 

One scandal began during the summer of 1869. Jay 
Gould, James Fisk, Jr., and other financial speculators 
tried to corner, or gain control of, the gold market by 
buying all the gold available in New York City. They 
planned to force bankers and businessmen to buy gold 
from them at highly inflated prices. The only way this 
corner on the gold market could be broken was by hav- 
ing the federal government sell some of its own gold. 
But Grant’s brother-in-law, Abel R. Corbin, assured the 
plotters that he could persuade the President not to 
permit the sale,of goverament gold. Жы. 

Corbin һай ho government position, but Gould and 
Fisk accepted his word because he was a close ‘relative 
of Grant. Then, on September 24, which became known 
as Black Friday, Secretary of the Treasury George 5.) 
Boutwell authorized the Treasury to sell gold {0 апуопе 
who needed it to pay business debts. When the scandal 
was revealed, many persons felt that хое Кіра оѓ civil 
service reform was necessary. See BLACK FRIDAY. 

Foreign Relations. In 1869, the president of the 
Dominican Republic offered to sell his country to the 
United States, Grant’s secretary, General Orville Bab- 
cock, signed a treaty of annexation with the Negro 
republic. Senator Charles Sumner of Massachusetts, 
chairman of the Senate Foreign Relations Committee, 
attacked the treaty and denounced Grant. Sumner, an 
ardent supporter of political rights for Negroes, was 
angered at the thought of a Negro republic losing its 
independence. The Senate rejected the treaty. After 
that, Grant regarded Sumner, Carl Schurz of Missouri, 
and other Senators who had opposed him as personal 
enemies. 

The government had more success in its relations 
with Great Britain. The Alabama and other Confederate 
warships built in Britain had destroyed much Northern 
shipping during the Civil War. The United States 
claimed that Britain should pay for this damage. On 
May 8, 1871, the two countries signed the Treaty of 
Washington. They agreed to submit the claims to an 
arbitration commission in Switzerland. The Geneva 
Tribunal of 1872 ruled that Great Britain should pay 


GRANT'S FIRST ELECTION 
Place of Nominating Convention. . Chicago 
Ballot on Which Nominated....... Ist 
Democratic Opponent..... 


«Horatio Seymour 


Moctoral Vots, ui). Е 214 (Grant) to 80 (Sey- 
mour) 

Popular Vote. ‚азе у» a A 3,013,421 (Grant) to 
2,706,829 (Seymour) 

Age at Inauguration.............. 46 
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GRANT'S CABINET 


Secretary of State.........+ Elihu B. Washburne 
*Hamilton Fish (1869) 
Secretary of the Treasury. . . Сеогде S. Boutwell 
William A. Richardson (1873) 
Benjamin H. Bristow (1874) 
Lot M. Morrill (1876) 
Secretary of Маг........... John A. Rawlins 
*William T. Sherman (1869) 
William W. Belknap (1869) 
Alphonso Taft (1876) 
James D. Cameron (1876) 
Attorney General........... E. Rockwood Hoar 
Amos T. Akerman (1870) 
George H. Williams (1872) 
Edward Pierrepont (1875) 
Alphonso Taft (1876) 
Postmaster General.......-- John A. J. Creswell 
James W. Marshall (1874) 
Marshall Jewell (1874) 
James N. Tyner (1876) 
Secretary of the Navy....... Adolph E. Borie 
George M. Robeson (1869) 
Secretary of the Interior... . Jacob D. Cox 
Columbus Delano (1870) 
“Zachariah Chandler (1875) 


*Has a separato biography WORLD ROOK. 
+See the article ILLINOI nous Illinofsans), 


the United States $15,500,000, See Ar arama (the ship). 


Life in the White House. Grant took little part in 
Washington social life except for offici! appearances, 
The shy, retiring President reserved his warmth and 
affection for his family. Grant followed a simple daily 


routine. He arose early and read the newspapers until 
breakfast. After a short walk, he went to his office, 
where he carried on official business until 3 p.m. He 
took another stroll, ate dinner, then read newspapers or 
visited with friends until 10 or 11 o'clock. 

In 1874, Grant's daughter Nellie miırried Algernon 


Sartoris, a wealthy Englishman. Their wedding in the 
White House attracted international attention. 
Election of 1872. Grant’s first administration achieved 


some real success. The national debt ıs reduced, and 


the dispute with Great Britain over war claims was 
settled. But Grant offended some politicians, and dix 
appointed others who wanted civil service reform. In 
addition, men who favored free trade opposed the high 


tariff then in effect. , 

Discontented Republicans held a convention of their 
own. They called themselves Liberal Republicans. Sen- 
ator Schurz and a group of journalists dominated the 
convention. They nominated Horace Greeley, editor of 
the New York Tribune, for President, and Governor 
B. Gratz Brown of Missouri for Vice-President. 

The Democrats also nominated Greeley for President. 
They hoped that by combining with the Liberal Re 
publicans, they might overthrow the corrupt Republi- 
can administration of Grant. But the Democrats MES 
hardly less corrupt than the Republicans. Their politic 
machines in several big cities had swindled the (ах 
payers of millions of dollars. Also, Greeley had been ап 
ardent Republican and a supporter of the high гап, 
which many Democrats opposed. The Democrats an 
Liberal Republicans found it difficult to cooperate. 

Grant's Republicans presented a united front. Bx 
perienced politicians led the party's campaign. In addi- 
tion, the Republicans knew they could count ОП the 
Negro vote of the South. The party renominated Grant 


Grant and His Family. This 
picture, painted by William 
Cogswell in 1868, shows Jesse, 
Ulysses, Jr, ond Mrs. Grant, 
front row, left to right. Nellie 
and Frederick Dent stand next 
to their father in the rear. 


Grant's Home in Galena, 
Ill, was presented to the gen- 
eral after the Civil War. The 
home is now o state memorial. 
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vi President, and named Senator Henry Wilson of 
Massachusc : as his running mate. Grant won re-elec- 
tion by a greater majority than he had received in 1868. 


Grant's Second Administration (1873-1877) 


| Grant's second term got off to а bad start as Congress 
investigated the Credit Mobilier, a construction com- 
pany owned by the Union Pacific Railroad. The in- 
vesti tion revealed that many Congressmen had taken 
bribes from the firm to do favors for the Union Pacific. 
Congress reprimanded several men involved in the 
scandal. See Сверіт MOBILIER OF AMERICA. 

The Panic of 1873. In September, 1873, several im- 
portant eastern banks failed, and a financial panic 
swept the country. Hardest hit by the panic were bankers, 
manufacturers, and farmers of the South and West. In 
an attempt to gain relief, the bankers and manufac- 
turers formed the Greenback party, and the farmers 
organized the Grange movement and the Farmers 
Alliance. These groups demanded an inflation of the 
currency to ease the depression (see INFLATION AND DE- 
FLATION [Effects of Inflation and Deflation]). 

Under such pressure, Congress passed an inflation 


The Smithsonian Institution 


bill which would have added $18,000,000 to the paper 
currency in circulation. But Grant vetoed the bill be- 
cause the Republicans had promised to resume specie 
payments (see SPECIE PAYMENTS, RESUMPTION OF). 

Government Frauds. The voters reacted strongly to 
the panic and to continued evidence of corruption in 
government. Grant himself showed poor judgment by 
accepting personal gifts. The Democrats won a sweep- 
ing victory in the Congressional elections of 1874. The 
new Congress investigated the Whisky Ring, which 
Secretary of the Treasury Benjamin H. Bristow had 
uncovered. The investigators found that whisky dis- 
tillers in St. Louis and other cities had conspired with 
tax officials to rob the government of excise ta» The 
investigators also charged that Grant’s secreta 
eral Babcock, had protected the ring from exposure. 
Grant stoutly defended Babcock, who was cleared of 
the charges. Many other officials were convicted of 
defrauding the government. See WHISKY RING. 

In 1876, another investigation revealed that Secretary 


GRANT'S SECOND ELECTION 


Place of Nominating 
Convention... ss Philadelphia 


Ballot on Which Nominated. . «Ist 


Democratic-Liberal Republican 
Opponent...- .Horace Greeley 


Electoral Vote. ‚...286 (Grant) to 3 (Greeley)* 


Popular Vote... 3,596,745 (Grant) to 
2,843,446 (Greeley) 


at Inauguration...» .50 
eley died three weeks after the election, and the pre sidential elec- 
split their votes among а number of persons. The three votes 


far Greeley were not actually counted. 
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Grant's Tomb stands on Riverside Drive in New York City. Over 
90,000 persons donated money to build the $600,000 monument, 
which was completed in 1897. Grant's wife is buried beside him. 


of War William W. Belknap had accepted bribes from a 
trader at an Indian post. Belknap resigned, but the 
House of Representatives impeached him anyway. He 
was acquitted on a technicality. Just before the Re- 
publican national convention of 1876, rumors arose of 
suspicious connections between the Union Pacific Rail- 
road and James G. Blaine, former Speaker of the House. 
The growing list of scandals left Grant unmoved. He 
thought that the Democrats and reformers were only 
seeking to make political gains by exposing corruption. 
Perhaps Grant wanted to be nominated for a third term 
as President. But the Republicans knew that they had 
to choose a man who had not been touched by scandal. 
They nominated Rutherford B. Hayes, who won the 
presidency by a margin of only one electoral vote. 


Later Years 


Grant and his family traveled in Europe and the Far 
East for more than two years after he left office. The 
trip was suggested by political bosses in the Stalwart 
group of the Republican party (see Hayes, RUTHER- 
ғовр B. [Campaign of 1876]). They planned to nomi- 
nate Grant for a third term in 1880, and thought the 
trip would restore his popularity. Newspapers described 
the enthusiastic welcomes Grant received wherever he 
went. When Grant returned home in 1879, he had re- 
gained much of his old popularity. He settled in a home 
in Galena, Ill., which had been presented to him after 
the Civil War. Grant lived there until 1881, when he 
moved to Mount McGregor, near Saratoga, N.Y. 

At the Republican national convention of 1880, the 
Stalwarts controlled the votes of 306 delegates. ‘These 
delegates voted for Grant through 35 ballots. Senator- 
elect James A. Garfield of Ohio won the nomination on 
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the 36th ballot. When Grant learned of this, he said; “Į 
feel a great responsibility lifted from my shoulders." 

Grant retired to private life with savings that totaled 
about $100,000. He invested all his money in the bank. 
ing firm of Grant & Ward. His son, Ulysses, Jr., was a 
partner in this company, although he was not the Grant 
listed in the name of the firm. Grant knew nothing 
about banking, but his son assured him that Ferdinand 
Ward was a financial genius. Ward turned out to be 
dishonest, and the company failed in 1884. The col. 
lapse of the company left Grant almost penniless. 

'To make a living, Grant began writing magazine 
articles about his war experiences. Soon he announced 
he would write his memoirs. Mark ‘Twain, the famous 
author, became his publisher. The memoirs were a great 
success, earning Grant's family $500,000 

Grant knew he was dying of cancer when he wrote 
his memoirs. But he was cheered by the sood wishes of 
the American people, who had forgotten their bitterness 
over his administration. Grant died at Mount McGregor 
on July 23, 1885, two months after completing his 
memoirs. His body lies in a tomb in New York City, 
Mrs. Grant died in 1902, and was buried at his side. 

Authoritative books about Grant include Ulysses S. 
Grant: Politician by William B. Hesseltine, Captain Sam 
Grant by Lloyd Lewis, and Grant Moves South by Bruce 
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Civil War 
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Questions 


Why did Grant not use his real first name? Ms 
Why did the Democrats combine with the Libera 
Republicans in 1872? x TET 
When did Grant start writing magazinc articles? Why! 
What nickname was given to Grant after the capture 
of Fort Donelson? Why? A 
In what subject did Grant excel at West Point? h 
Why did the Senate oppose Grant's plan to annex the 
Dominican Republic? 8 
Why did President Lincoln make Grant supreme con 
mander of the Union army? А > 
Why did the Republicans nominate Grant in 1868? ГА 
What famous remark on the battlefield of Spotsy 
vania showed Grant’s persistence and courage? 
How did Grant react to charges of corruption 
administration? 
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Hudson River Vineyards in 
New York produce hundreds of 
tons of plump Concord grapes 
each autumn. The sweet, juicy 
fruit is processed nearby and 
sent on to commercial food and 
wine manufacturers. 


GRANULATION is а process by which the body heals 
open wounds, When a person is wounded, blood flows 
into the wound and clots to form a crust, or scab. The 
scab provides a protective covering while new tissues 
form. Granulation tissue begins to grow. This tissue 
looks like a layer of pink granules because it is formed 
by many tiny blood vessels. The delicate new tissue 
bleeds easily. But there is no feeling in it, for nerves have 
not yet grown into the area. New tissue cells made by 
the body move into the granulating mass. These cells 
grow until they fill the open area of the wound, In the 
meantime, the area of new growth is protected from in- 
fection by white blood cells that surround and destroy 
any germs. Occasionally, during the process of healing, 
granulation tissue pushes beyond the edges of the 
wound. This excess growth is called proud flesh. Doctors 
may remove this tissue by surgery or by using strong 
Caustics to destroy it. ALBERT P. SELTZER 

GRANVILLE-BARKER, HARLEY (1877-1946), was a 
British actor, playwright, producer, and student of the 
theater, Though he appeared in and produced plays 
by Shakespeare and other early writers, his chief interest 
was in the then new type of drama of Henrik Ibsen and 
George Bernard Shaw. His own plays include The Voy- 
sey Inheritance (1905), Waste (1907), and The Madras 
House (1910). They resemble the dramas of Ibsen and 
Shaw. Granville-Barker was born in London. Leo Hucurs 


GRAPE is the smooth-skinned, juicy fruit of a woody 
vine. Many Bible stories mention the grape, and refer- 
ences to it appear in the myths, fables, and poetry of 
many peoples of the world. It is one of the oldest culti- 
vated plants. Grapes grow in temperate regions through- 
out the world and are used in many ways. They can be 
eaten fresh, dried into raisins, or made into grape juice, 
wine, or jelly. The dried, or Zanie, currant used in 
puddings and bakery products is really a small raisin. 

Not only is the grape juice and pulp useful, but vari- 
ous products are made from the skins and seeds. The 
purple-colored label stamped on meats by packers and 
government inspectors is made from the skins of dark 
grapes, Grape-seed oil is used to make mayonnaise and 
potato chips. Packers also spray it on raisins to keep 
them from becoming sticky. 

Kinds of Grapes 


Several hundred varieties of grape vines are culti- 
vated. But some are confined to particular countries. 

European Grapes. The European, vinifera, or Old 
World, grape was the first to be cultivated. It grows wild 
in southeastern Asia, but was transplanted to Europe 
and cultivated there. Early Spanish missionaries brought 
vines of the Old World grape to America. But these 
plants did not grow well, for the northern winters were 
too cold and the southern summers too humid. Later, 
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Juicy, Purple Concord Grapes grow in many parts of the 
United States. The vines usually climb on wire trellises, 


growers found that the vines would thrive in California, 
and started vineyards there. Thus they established one 
of the most important grape-producing regions of the 
world. Grapes for eating, found in stores in the United 
States throughout the year, usually are vinifera grapes 
from California, Some important table varieties are Em- 
peror, Thompson Seedless, Flame Tokay, and Ribier. 

North American Grapes grow so profusely and there 
are so many varieties that the continent has been called 
“a natural vineyard.” Growers have crossed many of 
these wild types with the vinifera to get varieties that 
thrive in North America where the true vinifera will 
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FOUR LEADING GRAPE STATES AND PROVINCES 


California... ....2,612,500 $ B8 S8888 
5335 
995595595 


New York..........88,900 Ж 


Michigans ita ale 44800 3 
Ontario.. 5 


Each symbol E stands for 100,000 tons of grapes grown. 
Based on government statistics for a 4-year period, 
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not grow. These grapes are called American varieties, 

The fox, or labrusca, are the best known of the Amer- 
ican kind. The red Catawba used in wine making, the 
purple-black Concord, and the green Niagara varieties 
are typical American grapes. In the South, the native 
summer, or aestivalis, grape, combined with the intro- 
duced vinifera, produces varieties like Norton and Del. 
aware. The rotundifolia, or muscadine, старе grows wild 
in the South. The Scuppernong variety is well known, 


Growing Grapes 


Grapevines may spread as much as 100 feet. Growers 
call the main stem the trunk, and the main branches the 
arms. The soft green growths of the current season are 
called shoots. When the shoots become brown and lose 
their leaves in the fall, they are called ‘nes. Grapevines 
develop leaves that are thin, rounded, divided, and 
usually large. Botanists classify the fruit as a berry, It 
may contain one to four seeds, or be scedless, 

Cultivation. Cultivated grapes grow from cuttings 
made from canes. In winter, growers cut pieces of cane 
about 12 inches long. Each section has live or six buds. 
These cuttings are stored. Early in spring. workers plant 
the cuttings upright in nursery beds, leaving the tops 
exposed. These grow during the summer. The following 
spring, when growing has stopped, the vine is dug and 
the top and roots are pruned, ‘Then the new vines are 
planted in the vineyard in rows 10 io 12 feet apart. 

Because grapevines climb by means of tendrils like 
most vines, they need support. Growers build supports 
by placing stakes beside each vine and then stringing 
wires between the stakes along the centire row. Vine- 
yards need cultivation because grapes will not grow well 
in sod. Every winter, growers prune the vines to keep 
them compact and to regulate the fruit they will bear. 
Each vine should bear from 15 to 25 pounds of grapes. 

Enemies. A common insect pest, the //ylloxera, dè- 
stroys the roots of vinifera grapes (see Pirat OXERA). But 
rootstocks of native American grapes resist this pest. 
Therefore, growers graft canes of whatever variety they 
desire on the resistant American roots. || he leafhoppet, 
grape-berry moth, and the grape rootworm attack the 
vines. The grape-berry moth makes grapes wormy. Four 
fungi that destroy grapes are powdery mildew, downy 
mildew, black rot, and anthracnose. Dusts and sprays 
control insect and fungus pests, except for phylloxera. 

Harvesting. Grapes for the market arc harvested by 
hand when they are ripe. Workers pick each bunch 
from the vine, being careful to touch the fruit as little 
as possible. They handle the bunches only by the mam 
stem. The pickers place the bunches in wide, shallow 
boxes. Redwood chips protect the grapes from being 
bruised during shipping. Wooden protectors, placed 
between the boxes, keep the grapes from being crushed. 

Grape-Growing Regions. France, Italy, Spain, a? 
Germany produce grapes chiefly for wine. California 
produces all the raisins and 90 per cent of the wine 
made in America. 

Scientific Classification. Grapes belong to the grape 
family, Vitaceae. European grapes are genus Vitis, spec 
vinifera. American grapes arc V. labrusca, V. aestivalis, ў 
vulpina, and V. rotundifloria. Rr M. BROO 

See also Farm Lire (color picture, Picking Старе; 
GRAFTING; PRUNING; RAISIN; WINE. 

GRAPE SUGAR. See GLUCOSE. 


Florida Citrus Commission 


Grapefruit Trees Produce Fruit in Large Clusters like 
grapes, above. The tree is believed to have been named for this 
habit. At picking time, the fruit must be cut from the trees by hand 
and carefully handled to prevent bruising, right. 


GRAPEFRUIT, a large citrus fruit, is popular as a 
breakfast or salad fruit. Its name comes from the fact 
that it gr in clusters, like grapes. It grows larger than 
the largest orange, and its smooth skin becomes bright 
yellow when it is ripe. The juicy flesh has an acid and 


mildly bitter flavor.The fruit provides an excellent source 
of vitamin C. Grapefruit trees are among the largest that 
bear citrus fruits. The leaves have a leathery texture, 
and the flowers are large, fragrant, and white. 

_ Origins of Grapefruit. No one knows how the grape- 
fruit tree first appeared, but it may have originated in 
the West Indies early in the 1700s. It is closely related 
to the shuddock tree, or pomelo, of southeastern Asia. The 
shaddock has larger fruit with a thicker rind. Its flesh is 


meaty instead of juicy like that of the grapefruit, and it 
is not grown commercially. About 1820, grapefruit was 
brought into Florida from the West Indies and grown 
for home use. It was not sold on the market until about 
1880. Then, Northern people who had eaten grapefruit 
during vacations in Florida, began to create a demand 
for the fruit. 
_ Where Grapefruit Grows. Today, grapefruit is an 
important product on the food market. Besides Florida, 
the states of Texas, Arizona, and California also raise 
8 pefruit. In a typical year, Florida produces more than 
3 ‚400,000 boxes of grapefruit and Texas produces over 
3,100,000 boxes. California markets about 2,300,000 
boxes of grapefruit a year, and Arizona about 2,200,000 
boxes. ў 

The grapefruit tree cannot stand cold weather, so it 
does not grow in countries where the winter temperature 
goes below 20°F, The trees are grown chiefly by 
budding on rootstocks. Growers use rough lemon root- 
stocks when the trees are planted in sandy soil. In heavy 
soil, they use sour orange rootstocks. The most common 
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disease that preys on grapefruit is melanose. It destroys 
the leaves and spoils the looks of the fruit. Growers 
control it with chemical sprays. 

Types of Grapefruit. Some grapefruit have no seeds, 
and are called seedless grapefruit. They do not have as 
good a flavor as seedy grapefruit, but they are popular 
because they are so easy to prepare. Marsh is the chief 
commercial seedless grapefruit variety. Botanists have 
developed some varieties with pink flesh. The seedless 
Ruby and the Thompson are popular pink grapefruit. No 
difference in taste can be detected between the pale 
yellow and the pink-fleshed grapefruit. Grapefruit has 
been crossed with the tangerine to produce a fruit called 
tangelo. 

Scientific Classification. Grapefruit belongs to the fam- 
ily Rutaceae. It is genus Citrus, species paradisi. The shad- 
dock is Citrus maxima. ROBERT WILLARD HODGSON 

See also Crrrus. 
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LEADING GRAPEFRUIT GROWING STATES 


Florida. : .38,475,000 boxes 999 © G e 
9999996 


98 8 € 


Texas. ....3,175,000 boxes BE 
California. .2,365,000 boxes & € 


Arizona... + 2,283,000 boxes ө € 


Each symbol stands for 2,000,000 boxes of grapefruit 
grown each year. (Each box weighs 80 lbs.) 


Based on a 4-year average of government statistics. 
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40 
35 
30 
25 
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Graph 1 


SEPT. Т ОСТ. Т МОУ, 1 DEC.! ЈАМ. 1 


Graph 3 


Each symbol represents 2 pupils present 
Graphs: Pictograph Corporation 


Graph 4 


GRAPH is a drawing showing the relative sizes of ny. 
merical quantities. It is used to present facts in picture 
form so that they will be clearer and easier to under 
stand. For example, we have a record of the number of 
students present in a classroom on the first day of each 
of five different months. On September 1, 24 pupils 
were present; on the first of October, 36; and on the 
first of November, 32. On December 1, 38 were there; 
and on January 1, 34. Graphs 1 through 4 show four 
different ways of representing these facts. 

The Line Graph is the simplest type, and one of the 
easiest ways to show the relative number of pupils 
present. It is illustrated in Graph 1. 

Line graphs are made by drawing lines at right angles 
to each other. One of these lines is used to show the 
number of pupils present, the other for dates. Points on 
the drawing indicate how many pupils were present on 
each date listed. These points are then connected by a 
line in the order that the dates appear. ‘This type of 
graph can be used for many kinds of facis, such as the 
grades a pupil makes on certain days, or the amount of 
production of factories or farms at given times. It can 
also be used to indicate statistics of income, taxes, and 
wealth, as well as athletics, trade, and population. 

The Bar Graph is of two kinds. It can be used to illus- 
trate the same kind of facts that the line graph shows. 
For instance, Graph 2 is a horizontal bar graph of the 
enrollment in school on a certain date. The bar graph is 
a good way of expressing comparisons of increases and 
decreases in quantity over a period of time. Graph 3 
has the same kind of a bar graph, but in this case it is 
a vertical bar graph. 

The Picture Graph uses symbols instead of lines or 
bars to make its point. The pictorial form makes it 
easier for the reader to grasp the idea represented. It is 
most often used in magazines and newspapers to con- 
vey information to casual readers who haven't time to 
examine lists of figures. This type of graph, which has 
gained popularity in recent years, actually originated in 
the pictographs used by primitive people. It was the 
earliest form of writing. The picture graph is illustrated 
in Graph 4. In this case, each symbol represents two 
pupils present. 

The Circle Graph shows the relation of the parts of 
anything to the whole. For example, suppose the cost 
of education in a country 
was $2,000,000,000 and 
this sum was divided a 
follows: general control, 34 
per cent; instruction, 61.9 
per cent; operation, mait 
tenance, and auxiliary 
agencies, 19.1 per centi 
capital outlay, 8.8 per cent; 
interest, 6.8 per cent. Ifa 
circle graph is used, as M 
Graph 5, these percentages 
may appear as wedges such 
as pieces of a pie. For this reason, these graphs are often 
called pie charts, 

Many other types of graphs picture a wide range of 
subjects. The simpler graphs generally make facts plain 
rather than give statistics. Ruporr МОРИ? 

See also Атсевва (Functions); Carr; PicTOGRAPH: 
STATISTICS. 


Graph 5 


GRAPHIC ARTS is a general term applied to the arts 
of printing, engraving, etching, lithography, and serig- 
raphy, or silk screen printing. Painting and drawing 
are sometimes included, 

After the invention of printing, men could produce 
large numbers of copies of books and pictures. They no 
Jonger had to copy them laboriously by hand. But the 
invention o! printing did not put an end to the skill and 
art that had gone into illuminated manuscripts, which 
the monks had illustrated with beautiful illuminations, 
or colored pictures. Printers followed the traditions of 
the monks, and turned out books of great beauty of 
design and binding. 

Artists who had copied the works of the masters 
turned from pen and brush to etching and engraving 
in metal, so that their pictures could be printed in large 
numbers. They began to use lithography after 1796, 
and even greater numbers of pictures could be printed. 
Photography and bookmaking are important out- 
growths of the work of earlier printers, engravers, artists, 


craftsmen, and scientists. Harry A. BROADD 


Related Articles in WoRLD Book include: 


Advertising Illustration Photoengraving 
Block Printing Intaglio Photography 
Bookbinding Lithography Printing 

Engraving Manuscript Silk Screen Printing 
Etching Paperwork, Woodcut 

Halftonc Decorative 


GRAPHITE, GRAF ite, is a crystalline form of pure 
carbon which is used in all “lead” pencils. Graphite was 
once mistaken for lead, and it is sometimes called black 
lead, or plumbago. 'The substance was named graphite 
in 1789 by Abraham Werner, a German geologist. The 
name comes from a Greek word meaning to write. 

Graphite is one of the softest known minerals. It is a 
wonder of nature that this greasy black material is the 
same chemical substance as the hardest known mineral, 
the diamond. When diamonds are heated to 3,452" F. 
in the absence of air, they turn to graphite. Meteorites 
contain a kind of graphite called cliftonite, which has 
been formed in this way. 

Where It Is Found. Graphite is found in meteorites 
and in sedimentary, igneous, and metamorphic rocks. 
The metamorphic rocks contain the most valuable com- 
mercial deposits. There are many theories explaining 
how graphite is formed. Some of this material is believed 
to be formed from carbon dioxide (COs). Geologists 
believe that in most cases the carbon came from or- 
ganic matter such as coal or petroleum. 

Graphite was known in Ceylon as early as 1675, and 
was brought from there to the United States in 1827. 
Some of the best graphite is still mined in Ceylon. 
Graphite deposits occur in 25 states in the United 
States. Seventeen of these states mine graphite in com- 
mercial quantities. One of the first mines in the United 
States was at Ticonderoga, N.Y. It produced graphite 
from 1850 to 1918, Little graphite is produced regu- 
larly, however, and the United States imports far more 
than it produces, Most of the graphite imported by the 
United States comes from Malagasy (formerly Mada- 
gascar), Mexico, and Canada. Among important graph- 
ite producers are Austria, Ceylon, Norway, and Korea. 

Kinds of Graphite. After natural graphite has been 
mined, it is ground and then purified in settling tanks. 
Two kinds are marketed commercially. They are called 
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crystalline and amorphous graphite. The amorphous form 
is also crystalline, but it has a finer grain, 

Artificial graphite has been made since 1896, when 
the process was discovered by Edward Acheson. At 
Niagara Falls, the center of this industry, powerful elec- 
tric currents reproduce processes in a few minutes which 
take millions of years in nature. Coal or coke is made 
to yield graphite. Manufactured graphite can now be 
substituted for almost all the uses of natural graphite. 

Graphite was first used in pencils in 1550, but it has 
many other uses. Its softness and greasiness make it use- 
ful in manufacturing paints and lubricants, A. Paust 

See also ALLOTROPY; Carson; DIAMOND; PENCIL; 
POWDER METALLURGY. 

GRAPHOLOGY, graf AHL oh jih, is a method used 
to analyze character, personality, and health from hand- 
writing. It is practiced by graphologists in many parts 
of the world, although there is no scientific proof that 
the interpretations of graphology are correct. 

Graphology as it is ordinarily practiced is classed as a 
pseudo, or imitation, science. Some of the facts on which 
it is founded are true. For example, a person’s hand- 
writing does change in old age, during illness, or when 
he is under great emotional strain. But the grapholo- 
gists draw broad conclusions from such simple facts and 
treat them as scientifically proved. For example, people 
who write in lines that slant upward are said to have am- 
bition, Those whose lines slant downward are said to 
have pride. Heavy lines and thick strokes in crossing 
t's are supposed to show power and force. 

When the a’s and o’s are closed, the writer is sup- 
posed to be a reserved, quiet sort of person, If the 
writer uses fine lines, he is said to be timid or bashful, 
All graphologists would not agree with these inter- 
pretations, Reasonable opinions, guesses, and the tech- 
niques of fortunetelling make up the “science” of most 
graphologists. See FORTUNE TELLING, 

Some psychologists have studied graphology to see 
if anything could be learned from it about personality 
analysis. Alfred Binet, the famous French psychologist, 
once tested seven graphologists. He gave them the 
handwriting of 37 men who had been highly successful 
in life, and 37 men from the same social level who had 
not been outstanding. He asked the graphologists to 
tell which handwriting belonged to the famous men. 
None of the graphologists made as low an average аз 50. 
One of them was 92 per cent right, and the others made 
grades of 86, 83, Во, 68, 66, and 61. 

Although this test indicated that graphology may 
contain some valuable truth for science, its principles 
have never been proved decisively. At the University of 
Wisconsin some years ago, the principles of several 
leading graphologists were applied to the writing of 17 
students, Then the students were asked to rate each 
other according to the pride, ambition, and other quali- 
ties which they had observed in cach other. The scien- 
tists found no relation between the social personalities of 
the students and what their handwriting said of them. 

Scientists believe, however, that when more thorough 
scientific studies are made of handwriting, something 
may be learned from graphology. But at best it will give 
them only a small amount of knowledge about person- 
ality, health, or character, Joun MuratottAND 
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GRASS. The grass family of plants is remarkable be- 
cause its members grow in almost all places and include 
many different forms. The grasses rank first among all 
families of the plant kingdom in their usefulness to man. 

Many people ask the question, why is grass green? 
Grass and other green plants get their color from chloro- 
phyll. This pigment helps change sunlight into energy 
used by the plants. See CHLOROPHYLL. 


The Grass Plant 


Some grasses are heavy-stemmed, and grow much 
higher than a man’s head. Bamboo and sugar cane are 
among these giant grasses. Others grow only a few 
inches tall, or so slender that their dying stems look like 
golden threads. Some grasses are stiff enough to stand 
up even under a load of snow. 

Grasses are flowering plants. Their individual flowers 
are relatively simple in shape. They are usually grouped 
into spikes, or panicles. There are so many different 
forms of these arrangements that grass flowers are a de- 
light to plant lovers. In some grasses the panicles of 
flowers are over half a yard long. All grasses have 
fibrous roots, and nearly all have hollow, jointed stems. 


GRASS 
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The arrangement of the leaves on the stem is called 
two-ranked. That is, each leaf grows on the opposite 
side of the stem from the one below it. | his brings the 


third leaf directly above the first, and the fourth above 
the second. Grasses grow in every kind of land and 
climate—in dry bare places, in moist rich soil, in 
marshes, in stagnant water, and on inland prairies. 

The great grass family includes about 4.700 species. 
Nearly 1,000 species grow in the United States and 
Canada. The grasses include the grcat cereals of the 
world—wheat, corn, oats, rye, barley. and rice, which 
provide man with the most important part of his vege- 
table food. Most grasses are herbs, but the treelike 
species, such as the bamboos, have woody stems. Bam- 
boos are among the most useful of all planis. Sugar cane, 
another member of the grass family, furnishes the world 
with about two thirds of its sugar. 


The meadow and pasture grasses provide valuable 


food for farm animals. The principal pasture grasses in 
clude redtop, bluegrass, bent, and Bermuda grass. The 
hay grasses include redtop, bluegrass, timothy, tall oat 


grass, and rye grass. Important grasses of the western 
range of the United States are crested wheat grass and 


Merion Bluegrass forms а 
dense turf that resists drought 
and hard wear. Из deep roots 
and heavy rhizomes speed 
recovery after injury. It makes 


wn. 
an excellent lawn, E 


A Mixture of fine-bladed 
grasses, right, containing 9 
high percentage of bluegrass 
grows well on the West Coast. 
It thrives in either sun or sha A 
Kentucky bluegrass, for right, 
also makes an excellent grass 
for lawns. It has long, narrow 
leaves and bluish-green stem 
This type of sod-forming 9% 


ез. 
is often used on golf cones 
Ferry Morse Seed 
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buffalo grass. Grasses used extensively to beautify lawns, 
landscapes, and golf courses include bluegrass, bent- 
grass, гуе, and fescue (see Lawn). 


Common Grasses 


Couch Grass is a common grass or weed that looks 
somewhat like wheat. Couch grass is also known as 


quick grass, dog grass and wheat grass. Another name is 
quack grass, because its roots are often used in patent 
medicines. The stems that bear the seeds grow 1 to 4 
feet tall, and the leaf blades are 3 inches to a foot long. 


This grass is one of the worst weed pests in the northern 
United States and southeastern Canada. The tough 


underground stems, or rootstocks, spread far out. Often 
they pierce the roots of other plants. The seeds grow in 
spikelets. lhey are likely to become mixed with grain 
seed and make it less valuable. Sheep like couch grass 
when it first comes above ground. It makes good hay, 
but it is a pest when it grows on cultivated ground. The 
matted roots of a growth of couch grass are useful in 
holding together the loose soil of railway embankments. 


Foxtail. The flowers of foxtail grow in long thick 
clusters that look somewhat like a fox’s tail. The various 


species, both wild and cultivated, grow in cool climates. 
They do best in wet soil. Meadow foxtail, the most im- 
portant species, is native to Europe. In rich, moist lands 
of northern Europe, it is widely raised as a pasture and 
meadow grass. Meadow foxtail is grown to some extent 
in Canada and the northern United States. In these 
countries, it is less important than bluegrass, timothy, 
and some other hay grasses. Foxtail is sometimes planted 
as a lawn grass. 

Another foxtail group includes chiefly weeds. These 
are troublesome in the grain-growing regions of the 
United States and Canada. Farmers must control these 
weeds in order to protect their crops. The useful foxtail 
millet and the harmful weeds are both members of the 
same genus (see MILLET). 

Teosinte is a perennial grass often used as fodder for 
livestock. Of the wild grasses, it is considered the near- 
est relative of maize, or Indian corn (see Maize). It 
grows wild in most soil from Connecticut west to Kansas 
and south to Florida and Texas. This grass can live 
through drought, but is quickly killed by frost. Its 
coarse, pithy, branching stems grow from stout root- 
stocks and reach a height of 9 or то feet. The leaves are 


PARTS OF A 
GRASS PLANT 
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Roots 


about 6 feet long and resemble those on a stalk of corn. 
In midsummer the grass bears spikes of feathery, dark 
purple flowers, topped with long orange anthers. Teo- 
sinte makes tasty hay if cut when young, but the older 
stems are woody. 

Bermuda Grass. This grass is also called scutch grass, 
dog’s-tooth grass, and Bahama grass. In Bermuda it is 
known as devil grass, and in India as doob. It originally 
grew in Europe, but has spread to many warm countries, 
including the Americas. Bermuda grass grows in fields 
and in places where few other plants thrive. It sends up 
erect stems, 4 to 12 inches tall, from long runners that 
branch on the ground. The smooth, stiff blades of this 
grass are an inch or two long. Its spikes of flowers grow 
in groups of four to five. In the southern United States 
and India, this grass is raised on lawns and in pastures. 

Buffalo Grass. Buffalo grass grows on the western 
ranges of the United States, where bison used to graze. 
It now serves as food for herds of cattle. Buffalo grass 
also binds the soil, preventing erosion. 

Crab Grass includes several kinds of grass with stems 
that lie or creep along the ground. These stems send off 
roots and make the grass a harmful weed in land where 
crops are growing. Yard grass, however, is a crab grass 
that is cultivated in places like dooryards. Other crab 
grasses are called finger grasses, because their seed spikes 
grow in groups like fingers. 

Grama Grass occurs mostly in the Great Plains and 
the Western States. One of the most common grama 
grasses is blue grama. The stems grow from 12 to 18 inches 
tall, and have leaves from 3 to 6 inches long. Blue grama 
makes excellent forage, or food for livestock. It is also 
widely used in conservation to prevent soil erosion. 

Bluegrass is among the most valuable grasses. About 
65 species are native to the United States. They are 
used for pasture, hay, and lawns. Kentucky bluegrass is 
one of the most familiar types of bluegrass. It grows from 
18 to 24 inches tall, and sometimes as high as 36 inches. 
Kentucky bluegrass is a durable perennial. It takes root 
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well, апа fields of bluegrass last for many years without 
reseeding. Kentucky bluegrass has an intense green 
color, but Canada bluegrass has a bluish-zrcen color. It is 
used extensively for lawns and golf courses. 
Bentgrass grows throughout the United States, but 
thrives best in temperate climates. Rediop, a perennial, 
is a common type of bentgrass. It grows from 2 to 4 feet 
high and makes a coarse, loose turf. Rcdiop is the only 
bentgrass used for hay, Its thick, creeping roots also help 
prevent soil erosion. Other bentgrasses such as colonial 
bent, creeping bent, and velvet bent, are widely used on 
lawns and on putting greens for golf courses. 
Scientific Classification. Grasses mako up the family 
Gramineae. Couch grass is genus Agropyron. species repens, 
Meadow foxtail is Alopecurus pratensis. | oxtail millet is 
Setaria italica. Bermuda grass is Cynodon «dactylon. Buffalo 
grass is Buchloé dactyloides. Crab grass includes finger 
grass, yard grass, and Egyptian gra Finger grass 
makes up the genus Digitaria. Yard grass i Eleusine indica. 
Egyptian grass is Dactyloctenium aegypti Grama grass 
makes up the genus Bouteloua. Blucgra comprises the 
genus Poa. Bentgrass makes up the genus Agrostis. Rye 


grass is genus Lolium. FRANK THONE 
Related Articles in Wonr.p Book includ: 
CULTIVATED GRASS 
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GRASS LAKE. See Тіло (Rivers and Lakes). _ 

GRASS SKIRT, to most people, means the hula skirt 
worn by dancers in Hawaii. Actually, ihe custom an 
the skirt first appeared among the peoples of Polynesia. 
The hula skirt was originally worn in ritual dances 
honoring certain local gods. Most grass skirts are fairly 
short. They are made of plaited grasses or shredded ti 
leaves. 

See also Hawan (Dancing). 

GRASS WIDOW is à term often given to a woman who 
lives apart from her husband either because of divorce 
or separation, or because of his absence, as in маг. 

GRASSE, gras, FRANÇOIS JOSEPH PAUL (1722 
1788), COMTE pr Grasse, a French admiral, aided Ger 
eral George Washington at the siege of Yorktown In : 
Revolutionary War. He commanded the French p 
that drove the English Navy away from the Virgin 
coast and cut off General Charles Cornwallis from is 
or retreat (see REVOLUTIONARY WAR IN AMERICA [Sur 
render at Yorktown]). Grasse later was defeated 27 
captured by the British in the West Indies. He Ru 
to France in disgrace. Grasse was born near the city P 
"Toulon, France. RavMoNp О. ROCEWO? 


The Grasshopper's Amazing Hind Legs Enable It to Leap 20 Times Its Own Length. 


GRASSHOPPER is the common name given to two 


types of leaping insects. Grasshoppers include all the 
insects commonly called locusts, but not all grasshop- 
pers are locusts. The main difference between locusts 
and other grasshoppers lies in the length of the feelers 
or antennae, sometimes called “horns.” Locusts have 
shorter antennae than grasshoppers. 

Grasshoppers leap through fields and meadows and 


along dusty roadsides all summer long. They have long, 
slender hind legs with large thighs. These make it pos- 


sible for them to jump distances many times their own 
length. They can jump ro times as high as their own 
body length, and 20 times their length horizontally. 
If a boy could jump as far in proportion to his size as a 
grasshopper can, he could jump over a barn. Many 
kinds of grasshoppers have no wings, and some have 
only short wings. But most grasshoppers have large, 
delicate hind wings. These wings are straight and 
powerlul 


Grasshoppers usually fly only short distances, but 
they have been known to fly high in the sky when in 
search of food. When the hind wings are folded in at 
rest, they are protected by thick, tough front wings that 
sometimes extend beyond the abdomen. 

Long-Horned Grasshoppers are the green grasshop- 
pers that live in meadow grass and hedges. Children 
who live in the country often like to catch them in their 
hands and see them leap when they are set free. Their 
antennae are curved and threadlike, and much longer 
than the bodies of the insects. Grasshoppers belong to 
the same family as the katydids, which live in trees. 
When grasshoppers are in danger they "spit" out a 
brown liquid that children call “tobacco juice." They 
take long leaps when they try to escape. Their green 
color helps conceal them in the grass. 

Male long-horned grasshoppers “sing” by rubbing the 
bases of their wings together. Long-horned grasshoppers 
hear with their legs. The hearing organs, or “ears,” of 
both sexes form on little growths just beneath the knee 
joint on their front legs. The female has, at the end of 
the abdomen, an ovipositor, or long growth shaped like 
a sword or sickle. The female uses the ovipositor to drill 
holes in grass, twigs, or in the ground. She deposits her 
eggs in these holes. - 

'The young grasshoppers have a pale, delicate color. 


They have no wings when hatched. The wings begin 
to develop in about two weeks and enlarge each time 
the grasshopper changes his skin, or mo/ts. But the wings 
do not reach full size until the insect is grown. Meadow 
grasshoppers eat pieces out of tender leaves and stems, 
but usually do not harm the farmer's crops. 
Short-Horned Grasshoppers. The insects known as 
locusts are really short-horned grasshoppers. 'They have 
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Cornelia Clarke 


An Adult Female Grasshopper lays eggs in a hole drilled 
in the ground by a special organ. Grasshoppers lay from 25 to 
125 eggs at one time. The eggs are covered with a sticky froth 
that holds them together in a podlike mass vntil hatched. 


YOUNG GRASSHOPPER, 


EGGS 
OR NYMPH 


Stages of the Life History of the Grasshopper. 


319 


THE BODY OF THE GRASSHOPPER 
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pouch 


short antennae, and also short ovipositors. They are 
well known for their habits of migration, and the way 
they eat crops and lay bare whole farms. They travel 
in great swarms. Their great numbers and the destruc- 
tion they cause are mentioned in the Bible. The ancient 
Hebrews referred to locusts under several different 
names. Each of these names signified destruction. 

Some kinds of male locusts make loud calls to the 
females by rubbing their hind legs against parts of their 
wings. Some make a loud clacking sound when they 
fly by striking the front and hind wings together. The 
organs of hearing are on their abdomens just above the 
base of the hind legs. 

Like the young of long-horned grasshoppers, the 
young locusts, or nymphs, look like the adults, but have 
no wings. The eggs are laid below the ground, usually 
in the fall. The nymphs, or larvae, hatch in the spring 
and develop into full-grown locusts within 80 or go days. 
They molt four or five times during this period. The 
insects mate about a week after they mature, and the 
females iay the eggs for another generation. Within a 
few weeks, the parents die. But some live long enough 
to deposit several masses of eggs. The best known 
American locust is the Rocky Mountain locust. Swarms 
of these locusts did millions of dollars worth of damage 
to wheat, corn, and other crops in the Mississippi 
Valley during the 1870’s. 

Grasshoppers as Food. The locust is an important 
food in some parts of the world, and has been for many 
years. In ancient Mosaic law, the locust and the grass- 
hopper were not included in the law that forbade the 
eating of flying and creeping creatures going “on all 
fours.” Shakespeare mentions food “luscious as locusts” 
in his play Othello, Saint Matthew said that John the 
Baptist’s meat was “locusts and wild honey.” Locusts 
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are candied in China, and form an important part of the 
Filipino diet. In the Arabian deserts, the insect bodies 
are dried, ground into a powder, and mixed with flour 
for bread. This is also done in the plains of North Africa 
near the Red Sea. Some people in Europe and the 
United States eat grasshoppers as delicacies, 

In North America, the Indians in the Great Plains 
region enjoyed roasted grasshoppers. Some archaeolo- 
gists believe that plagues of grasshoppers and locusts 
may explain migrations of ancient American civilizations, 

Scientific Classification. Grasshoppers compose two 
families of insects. The long-horned grasshoppers belong 
to the family Tettigoniidae. The short-horned are in the 
family Locustidae. They are also called the Acridttdae. The 
common meadow grasshopper is classified as genus 
Orchelimum, species vulgare. The Rocky Mountain locust is 


Melanoplus spretus. CARL D, DUNCAN 
See also CRICKET; КАтүрїр; Locus: 
GRASSLAND is onc of the four chief kinds of natural 

vegetation. The other three types are forest, desert 

shrub, and tundra. Most grasslands lic between very 

arid lands, or deserts, and humid lands covered with 

forests. Some grasslands occur in humic climates. 
The three types of grasslands are (1) steppes with 


short grasses, (2) prairies with tall grasses, and (3) tropi- 
cal savannas with coarse grasses. ‘The word steppe, de- 
rived from a Russian word meaning gray plain, desig- 
nates semi-arid grasslands in all paris of the world. 
Well-known steppes include the Great Plains of North 
America, the Dry Pampa of Argentina, and the Velde 
of South Africa. In the driest parts of the steppes, 
grasses are short and occur as scattered bunches with 
bare ground between them, On the humid margin, the 
grasses grow taller and are more closely spaced. See 
Pampas; STEPPE. 


Prairies are grasslands in humid climiics, often occut- 


ring with patches of forests. Large prairies include 
much of the American Midwest, the Painpa of eastern 
Argentina, and the basins of Hungary and Manchuria. 


See PRAIRIE. ) 

Tropical savanna areas have а dry «son in winter 
and a rainy summer. They include the llanos of Vene- 
zuela, the Campos of southern Brazil, and the Sudan 
of Africa. See LLANOs; SAVANNA. à 

Many of the world's grasslands are used for grazing 
both wild and domestic animals. Grasslands are also 
used for farming. The chief grassland crops are wheat 
on the steppes, corn on the prairies, and sugar cane 
and rice on the savannas. Samuer. №. DICKEN 

See also Pasture. 

GRASSMANN, HERMANN. See Four rri DIMENSION: 

GRATING. See DIFFRACTION. 

GRATTAN, HENRY (1746-1820), an Irish statesman 
and orator, worked to free the Irish Parliament from 
the English Privy Council, to free Irish commerce from 
heavy restrictions, and to give voting rights to Roman 
Catholics. His efforts were partly successful until the 
Act of Union (1800) abolished the Irish Parliament. 
Grattan then became a member of the British House 0 
Commons (see IRELAND [In the 1700's]). Grattan was 
born in Dublin, and was educated at Trinity College 
there. He later was admitted to the bar. In 1775: be 
was elected to the Irish Parliament. James L. GODFREY 

GRATUITY. See Tip AND TIPPING. 

GRAU SAN MARTIN, RAMON. See Сова (Inde 
pendence). 


GRAVEL is composed of loose, rounded mineral and 
rock fragments that measure from about an eighth of 
an inch to a foot or more across. Geologists identify 
gmall fragments in gravels as granules or pebbles, me- 
dium-size fragments as cobbles, and large chunks as 
boulders. Most of the useful deposits of gravel were laid 
down by streams or were formed in lakes or along sea- 
shores. Gravel pits also have formed in the past by de- 
posits from moving and melting glaciers. Gravel mixed 
with sand and clay is dug from the earth out of gravel 
pits. Screens are used to sort the gravel for size after it is 
washed. 

Construction companies use great quantities of gravel 
to build roads, railroad embankments, and landing 


strips on airfields. Paved surfaces are made with gravel 
mixed with asphalt or cement. Gravel is mixed with 
sand, water, and cement to make concrete used in 
buildings. bridges, and dams. The mixture of sand and 
gravel found in concrete is called aggregate. For most 


purposes, aggregate must contain only fresh, hard rock 
fragments, and no clay. 

Large amounts of gravel are found and dug in every 
state. The United States produces more than 250,000,- 
ооо tons of gravel a year. Ernest E. WAHLSTROM 

See also CEMENT AND Concrete (Materials); Rock 
(Clastic Sediments). 

GRAVENHAGE, officially "s GRAVENHAGE. See 
Hague, lir. 

GRAVES, ROBERT (1895- — ), is an English novel- 
ist, poet, and critic. He earned his living with his his- 
torical novels, but his chief concern always was poetry. 
One of his best-selling historical novels, I, Claudius 
(1934), tells the story of imperial Rome. A sequel, 
Claudius i}: God, also appeared in 1934. Goodbye to All 
That (1929; revised 1957) is a stirring and outspoken 
record of the ordeal of Graves’ generation during World 
War I. Among his more important nonfiction books are 
A Survey of Modernist Poetry (1927), written with the 
American poetess Laura Riding; The White Goddess 


(1948); and The Common Asphodel (1949). Graves was 
born in London. He was graduated from Oxford Uni- 
versity in 1926. R. W. STALLMAN 


GRAVES, ROBERT JAMES (1796-1853), an lrish 
doctor, reported in 1885 on the thyroid gland disease 
known as hyperthyroidism, or exophthalmic goiter. Since 
then, the condition has also been called Graves’ disease 
(see Тнукот» Grann). Graves was chiefly interested in 
acute communicable diseases, and insisted, against 
common practice, that patients with fevers be well fed. 
One day, while passing through a ward of typhoid 
fever patients, he remarked that his epitaph might be, 
“He Fed Fevers.” Graves was an excellent teacher, and 
wrote the textbook, Clinical Lectures on the Practice of 
Medicine (1848). 

He was born in Dublin, the son of a distinguished 
clergyman, He received his medical degree from Dublin 
University in 1818, and studied later in Europe. Graves 
was skilled at learning languages. He was held in prison 
in Austria for 10 days as a German spy, because authori- 
ties refused to believe an Irishman could speak German 
as well as he did. GEORGE ROSEN 

GRAVEYARD OF THE ATLANTIC. See SABLE ISLAND. 

GRAVIMETER, instrument used in oil exploration. 
See Perroteum (Analyzing Earth Conditions). 

GRAVING DOCK. See Dry Dock. 


GRAVITATION 


GRAVITATION, Grav uh TAY shun, is the attraction 
that masses of matter have for each other, The sun’s 
gravitation holds the planets in their paths. Gravita- 
tional attraction between heavenly bodies holds the 
stars to their courses. The moon’s gravity pulls at the 
oceans and causes the tides to rise and fall. 

Gravitation is the force that holds the universe to- 
gether. Gravity is the same thing. But we use the word 

gravity to mean particularly the attraction of the earth 
for small objects near its surface. When someone holds a 
heavy object in his hand, it seems to pull his hand to- 
ward the floor. When he releases the object, gravity 
makes it fall down to the earth instead of upward into 
the air. It allows people to walk, because it acts against 
the force of their steps, and holds them to the earth. 
Without gravity, an individual could spring from the 
earth and move upward until he bumped into some 
other object. If gravitation could suddenly be turned off 
like an electric light, the universe would come apart. 

Newton's Law of Gravitation. In 1687, Sir Isaac 
Newton stated a universal law of gravitation. He said 
that all objects attract each other, and that the force of 
their attraction depends on the sizes of the objects and 
the distance between them. The force of attraction is in 
direct proportion to the product of their masses. The 
larger the bodies, the greater the attraction. The force is 
also in inverse proportion to the square of the distance 
between the two centers of mass. The farther apart the 
objects are, the less the gravitation is. But no matter 
how large or small any bodies of matter are, gravitation 
acts between them. 

The law refers to mass instead of weight because the 
weight of a body on earth is really the particular strength 
of the earth’s gravity on that body. On a different 
planet, the same body would have a different weight, 
but its mass would always be the same. For example, 
anyone would weigh six times as much on earth as he 
would on the moon. The moon has a smaller mass than 
the earth, and therefore it creates less gravitation. 

Newton’s law applies only to bodies that are outside 
each other. If a pound of mass is buried below the 
earth’s surface, for example, it would be drawn toward 
the earth’s center. But the force of attraction in this case 
would be in direct proportion to the distance from the 
carth's center. The closer the object is to the center of 
the earth, the less the attraction is. 

Newton and Einstein. In 1916, Albert Einstein an- 
nounced his theory of relativity. Four years later the 
proof of his theory was announced. Many scientists 
thought that Einstein's theory proved Newton's theory 
of gravitation to be incorrect. Actually, Einstein only 
gave a different description of gravitation. One of his 
ideas on gravitation was proven in 1919 and again in 
1922. Einstein said that objects do not attract each 
other by exerting a pull. Space, he said, is warped or 
curved near matter. The curvature 1s greatest near 
heavy bodies. 1 

The particular curvature around any body is called 
the gravitational field of that body. The gravitational 
field of the sun is a kind of “hill” in space (which Ein- 
stein called space time). The sun is at the top of the hill. 
The planets and other bodies that move 1n the sun’s 
gravitational field go around the sun instead of over it, 
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Strength of Gravitation depends in part оп the mass of an 
object. The larger an object, the greater its gravitation, This is 


27 "but only 2/2 feet 
high on Jupiter 


why a man who can jump 6 feet high on earth can jump 36 feet 
high on the smaller moon, but only 24 feet high on giant Jupiter. 


Weight differs between the equator and the 
poles, because the polar diameter of the earth 
is 27 miles less than the equatorial diameter, 


because the curved path is easier to take than the hill. 

Einstein says that bodies do not attract each other at 
adistance. They merely follow the line of least resistance 
through the hills and valleys of the curved space that 
surrounds other bodies. Objects that fall to the earth, 
for example, are not “pulled” by the earth. The curva- 
ture of space time around the earth forces the objects to 
take the direction on toward the earth. The objects are 
pushed toward the earth by the gravitational field rather 
than pulled by the earth. See Retativiry (General 
Theory of Relativity). 

No one yet knows the cause of gravitation. Newton 
did not try to answer that question. Einstein did not 
explain the cause either, although in 1929 he said that 
gravitation and electromagnetism might possibly be 


related. ROBERT Е. PATON 
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Gravitation depends partly on the distance between е с 
of objects. The greater the distance, the less the gravitation. ^ 
when one object is inside another, gravitation decreases the 
closer their centers are to each other. 


Related Articles in WoRLD Book include: 


Attraction Neptune |. 
Einstein, Albert Newton, Sir Isaac 
Electromagnetism Pendulum 
Falling Bodies, Law of Relativity 

Force Torsion Balance 
Gravity, Center of Weight 


Hooke, Robert 


GRAVITY, CENTER OF, is the point where the whee 
weight of an object seems to center. It is the point E: 
which an object will balance. Almost everyone has E. 
ried a long pole on his shoulder by holding it near t 
middle. This place is just below the center of gravity 
of the pole. З Ў 

Gravity does not actually pull at this point aor i 
Any object is made of many bits of matter, an 


force of gravity pulls on every one of them, But the 
pull that would turn a board in one direction around its 
center of gravity is exactly as strong as the pull in the 
opposite direction. This turning power is called a 
moment. The moments are equal on opposite sides of the 
center of gravity. 

The whole weight of body seems to pull in a line 
straight down from its center of gravity. An object that 
stands at an angle will fall over if this line falls outside 
its base. Ihe leaning tower of Pisa is an example. This 
building tilts 16} feet off center, but remains standing. 
A plumb line dropped from its center of gravity would 
still fall inside the tower. An object that will stand is 
said to be stable. 

Gravity tends to pull a body to the position where its 
center of gravity is as low as possible. Then the body 
is said to be in stable equilibrium. A tilt to either side 
would only raise its center of gravity. If you balance a 
cone on its point, it is then in unstable equilibrium. A 
slight tilt to either side would lower its center of gravity, 
and it would fall to a more stable position. A cone on 
its side is in neutral equilibrium. Rolling it would neither 
raise nor lower the center of gravity. The higher the cen- 
ter of gravity of a body, the more easily it will tip over. 

A center of gravity may be outside its object. This is 
true of many hollow objects, like boats or dishes. The 
point at which the sun pulls on the earth is not the 
center of the earth. It is the center of gravity of the 
earth and moon combined. The earth and moon do not 


form a single body, but their attraction for each other 
makes it impossible for the sun to pull on one without 
the other. They are like a dumbbell with one large and 
one small end. 


Many textbooks now use the term center of mass, in- 
stead of center of gravity. This is because other forces 
besides gravity seem to act at this point when they act 
on the body as a whole. ROBERT F. PATON 

See also AERODYNAMICS (Gravity); FALLING Ворк, 


Law ОЕ, 


Point of Point of 
1 First Second 
Suspension Suspension 
Plumb Line 


To Find the Center of Gravity of an irregularly shaped 
plane object, suspend it first from one corner, and mark the line 
a plumb bob makes. Then suspend it from another corner, 
Where the two lines cross is the center of gravity. 


GRAVITY, SPECIFIC 


GRAVITY, SPECIFIC. The specific gravity of any ma- 
terial tells how its density compares with the density of 
water, Density is the weight of a standard volume of a 
material—usually a liter. But to find specific gravity, 
any other volume will do, so long as we use the same 
volume for the water and the other material. All we 
have to do is weigh the material in air, and then com- 
pare this weight with the weight of the same volume 
of water. For example, gold has a specific gravity of 19. 
This means that any volume of gold is 19 times as 
heavy as the same volume of water. The density of 
distilled water at 20°C.—sometimes at 4°C.—is the 
standard of comparison that scientists usually use to 
figure specific gravity. 

Everybody knows that some substances are heavier 
than others. This difference gives them different spe- 
cific gravities. It also provides а way to tell the different 
substances apart. 

The Greek mathematician Archimedes discovered 
the facts of specific gravity. Hiero, the king of Syracuse 
in Sicily, once ordered a new crown of solid gold. After 
it was finished, the king suspected the goldsmith had 
alloyed the crown with silver and kept some of the gold 
for himself. To find out for sure, the king sent his crown 
to Archimedes. 

Then one day Archimedes noticed that when he 
entered his bath he displaced some of the water, and it 
went spilling over the brim. Why not put the crown 
into a vessel filled with water, and measure how much 
spilled over? Then he would take the same weight of 
pure gold and put it into a vessel containing exactly the 
same amount of water. If the crown were also of pure 
gold, it would exactly equal the piece of gold in bulk. 
Both the crown and the gold would displace exactly the 
same amount of water, a volume that was equal to 
their own. 

But silver is lighter than gold, so the same weight in 
silver would have to take up more space. If the gold in 
the crown were mixed with silver it would have a greater 
bulk than the piece of pure gold. It would then spill over 
a larger volume of water. Archimedes realized he had 
found his answer. The story says he was so excited he 
jumped out of his bath and without waiting to dress ran 
down the street crying, “I have found it!" By testing the 
crown in water, Archimedes found that the gold in it 
was impure. 

Archimedes’ Principle. Archimedes also noticed that 
bodies seem to be lighter when they are under water. 
Even heavy bodies that sink are easier to handle in the 
water. The force that seems to hold them up is called 
buoyancy. ‘Archimedes’ discovery about buoyancy is 
called Archimedes’ principle. It says that when a body is 
placed in a fluid, the weight it seems to lose is equal 
to the weight of the fluid it displaces. i 

Archimedes’ principle explains why some bodies float. 
When a body is even lighter: than an equal volume of 
fluid, it will seem to lose all its weight when it has dis- 
placed only part of its own volume. At this point, 1t 
stops sinking. 

Finding А Specific Gravity of а Solid. Archimedes’ 
principle gives us an easy way to find the specific gravity 
of a substance. It is easy to see why this is so. When a 
body is completely under water, the volume of the 
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ARCHIMEDES 
AND THE 
KING'S CROWN 


To Find the Specific Gravity of an Object, compare its weight with the 
weight of the same volume of water. If the object weighs 5 pounds, and the 
amount of water it displaces weighs 2 pounds, then its specific gravity is 2.5. 


water it displaces is equal to its own volume. The prin- 
ciple says that the weight of this volume is the same 
weight as that the body seems to lose. So the apparent 
loss can be used as the standard of comparison in finding 
the specific gravity of the body. 

To find the specific gravity of a body heavier than 
water, first weigh the substance in air. Then weigh it in 
water. Subtract the weight in water from the weight in 
air. The result will be the weight of the water displaced. 
Divide the weight of the substance in air by its loss of 
weight in water, and you will have the specific gravity 
of that substance. 

Example: A piece of metal weighs 17 pounds in air 
and 15 pounds when immersed in water. What is its 
specific gravity? 

Solution. 17 pounds — 15 pounds — 2 pounds, the 
weight of an equal volume of water. 


Since S.G. _ weight of bod 
"^ weight of equal bulk of water 
S.G.=12=8.5 


To find the specific gravity of a body lighter than 
water, weigh the body in air. Then take a sinker heavy 
enough to keep the body under water, and weigh the 
sinker first in the air and then in the water. Then weigh 
both the body and the sinker in water, Subtract the loss 
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Archimedes discovered the facts of specific gravity when ^ 

he was asked to find out if King Hiero's crown was actually | 
made of solid gold. Scientists today use special bottles called E 
pycnometers, right, to find the specific gravity of liquids. _ 


TYPES OF 
PYCNOMETERS 


of weight of the sinker in water, from the loss of weight 
of the two bodies together. This gives the loss of weight 
of the light body. Divide the weight of the light body by 
its loss of weight in water, and the result is its specific 
gravity. This will be less than 1. | 

Example: A block of wood weighs 12 ounces in ай, 
and a sinker weighs 30 ounces. What is the specific 
gravity of the wood, if the sinker weighs 25 ounces In 


Solution. 30 ounces + 12 ounces 
bined weight of the two objects in a 


E eight of 
42 ounces — 7 ounces = 35 ounces, loss of weight 
the two objects in water. ight of 
30 ounces — 25 ounces = 5 ounces, loss of weig 


the sinker in water. е reizhed 
35 Ounces — 5 ounces = 30 ounces, loss of Wel8 
the wood in water. 3 ca 
18 = 0.4, specific gravity of the wood. In this Е. 
the specific gravity equals the weight of the body КОШ 
divided by the lifting effect of water on the body oY 
or S.G. = Weigh ht in air — —— 
loss of weight in water 
Finding the Specific Gravity of a Liquid can be M 
without using Archimedes’ principle. ^ specific gr М 
bottle is commonly used. Scientists call such а bot a 
pycnometer. It is made to hold a certain weight of wateh 


say a thousand grams. Fill the bottle with the liquid to 
be tested and weigh it. Divide the weight of the liquid 
in the bottle by the weight of water it is made to con- 
tain (1,000 grams). The result is the specific gravity of 
the liquid. 

To find the specific gravity of a liquid without using 
a specific-gravity bottle: 

A bottle weighs 300 grams when empty, 800 grams 
when full of water, and 675 grams when full of gasoline. 
What is the specific gravity of the gasoline? 

Solution. 800 grams — 300 grams = 500 grams, 
weight of the water. 

675 grams — 300 grams = 375 grams, weight of the 
gasoline 


eG = weight of liquid 1971575 


weight of equal volume of water 500 0:75: 

The specific gravity of a liquid may also be found 
with a hydrometer. 

The difference in the specific gravity of substances 
helps us to separate them from each other. One type of 
flotation separates materials in a liquid by allowing 
the lighter material to rise to the top. A cream sepa- 
rator works because of specific gravity. As the separator 
whirls, centrifugal force drives the heavier milk against 
a set of blades which direct it to a spout. The lighter 
cream remains in the center, and leaves the separator 
by a different spout. ROBERT F. PATON 

Related Articles. For the specific gravity of all the 
elements, see ELEMENT, CHEMICAL (table). See also: 
Archimedes Hydrometer Pendulum 
Density Hydrostatics 

GRAVITY CELL. See Barrery (Closed-Circuit Cells). 

GRAVURE, See Printinc (Other Kinds of Printing). 

GRAY is a color composed of a mixture of black and 
white pigments. Values of gray vary from nearly white 
to nearly black. Light grays look that way because they 
reflect more light than dark grays. 


All colors become a neutral gray when reduced in 
intensity or strength. Whites and blacks placed close 
together in large numbers result in gray. Many tiny dots 
of black and white look gray to the eye. 

Gray cloth often consists of black and white threads. 


A warm-looking gray usually also contains red threads, 
while a cool gray may contain blue threads. A color 
mixed with a small amount of the color opposite to it on 
the color wheel becomes grayed. Grokor L, Bust 

See also COLOR. 

GRAY, ASA (1810-1888), became the leading author- 
ity of his time on the plant life of the United States. 
He specialized in classification and description of plants 
and gained fame for inter- 
preting the plant life of past 
geological ages. His Man- 
ual of Botany, first pub- 
lished in 1848, helped to 
increase knowledge of 
plants growing in the north- 
eastern United States, and 
to popularize botany. 

He believed that each 
plant species originated in 
one place, and that phys- 
ical means, such as wind, 
spread a plant species from 
its point of origin. In his 
own studies, he found evi- 


Asa Gray 


Chicago Historical Society 


GRAY, STEPHEN 


dence supporting Charles Darwin’s principles of evolu- 
tion, and he vigorously defended Darwin’s ideas (see 
DARWIN, CHARLES ROBERT). 

Gray was born at Sauquoit, N.Y. He became inter- 
ested in botany while studying medicine, and spent his 
spare time roaming the countryside in search of plants. 
He received his medical degree from Fairfield Medical 
College in Herkimer County, New York, in 1831 but 
never practiced, He taught science in Utica, N.Y., 
and in 1836, he became curator at the New York 
Lyceum of Natural History. Two years later he was 
appointed professor of natural history at the University 
of Michigan. He then went to Europe to buy books for 
the university and to study European plants. In 1842, 
he became professor of natural history at Harvard 
University, and stayed there until his death. His library 
and herbarium formed the nucleus of the present Har- 
vard University Herbarium, one of the largest and most 
noted in the world. Rocers McVauGH 

GRAY, ELISHA (1835-1901), an American inventor, 
disputed Alexander Graham Bell’s claims as inventor 
of the telephone. He filed a claim with the United 
States Patent Office stating 
his intention of inventing 
such a device only two 
hours after Bell filed his 
claim for a workable tele- 
phone. Western Union sup- 
ported Gray’s claims for 
“the most valuable single 
patent ever issued” in a 
bitter suit, but the claims 
were disallowed (see BELL, 
ALEXANDER GRAHAM). But 
j Gray made a fortune from 
с! Historical other devices, such as a 
Elisha Gray harmonic telegraph for si- 

multaneous transmission of 
messages (see Ti ELAUTOGRAPH). Born in Barnesville, 
Ohio, he studied at Oberlin College. Elisha Gray helped 
organize the Western Electric Company in Chicago, 
Ill. RicHARD D. HUMPHREY 

GRAY, ELIZABETH JANET (1902- ), is an Amer- 
ican author of books for children. She won the Newbery 
medalin 1943 for Adam of the Road. In 1946, she went to 
Japan as tutor to Crown Prince Akihito. In her adult 
‘book, Windows for the Crown Prince, she tells of her four 
years at the Japanese court. Her other books include 
Young Walter Scott (1935), The Fair Adventure (1940), and 
Sandy (1945). She was born in Philadelphia, and was 
graduated from Bryn Mawr. EVELYN Ray SICKELS 

GRAY, ROBERT (1755-1806), discovered the Colum- 
bia River and was the first to sail around the world 
under the American flag. He sailed from Boston in 
1787 bound for the north Pacific by way of Cape До 
and returned by way of China and the Cape of uem 
Hope in 1790. He set out again on the same route, an 
sailed into the mouth of the Columbia River in 1792. 
He named the river after his ship. His discovery became 
a basis for American claims to the Oregon Territory. а 

ja n at Tiverton, R.I. Wila P. BRANDO: 
x pers STEPHEN. Scc Execrricrry (Learning About 
Electricity). 
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GRAY, THOMAS (1716-1771), an English poet, wrote 
“Elegy Written in a Country Churchyard,” one of the 
best-known poems in the English language. Some of its 
lines, such as “the paths of glory lead but to the grave,” 
are still quoted. Perhaps even better known is the ex- 
pression, *Where ignorance is bliss, ’tis folly to be wise,” 
which appears in Gray’s ode “On a Distant Prospect of 
Eton College.” His other works include “An Ode to 
Spring,” “Hymn to Adversity,” “The Progress of 
Poesy,” “The Bard," and “The Fatal Sisters.” Gray 
is often considered a forerunner of the Romantic 
movement because of his interest in nature. 

Born in London, he had an unhappy early life be- 
cause of a jealous father. But his mother sympathized 
with him and contributed money to send him to school. 
Gray first went to Eton College. He continued his edu- 
cation at Cambridge University, where he spent much 
of his life. He traveled on the European continent with 
Horace Walpole, the son of England’s Prime Minister, 
Robert Walpole (see Warrore). Gray also visited Stoke 
Poges. The village church there inspired him to write 
his famous “Elegy Written in a Country Churchyard.” 

By 1757, Gray had become so well known for his 
poems that the British government offered him the 
poet-laureateship. Gray refused to accept it. But he did 
agree to serve as professor of modern history at Cam- 
bridge University in 1768. 

Gray was gentle and retiring and lived a quiet life, 
but he had many friends and carried on an extensive 
correspondence. Although he was indifferent to fame, 
he wrote that he loved people who “leave some of their 
trace behind them.” 

See also ELEGY; ROMANTICISM. 

GRAY, WILLIAM SCOTT (1885-1960), an American 
educator, pioneered in reading studies starting in 1909. 
In his teaching and writing, he stressed the great role 
that reading skill and lifelong reading interests can 
play in promoting individual welfare and social prog- 
ress, Gray was born in Coatsburg, Ill. He taught in the 
education department of the University of Chicago 
from 1914 to 1950. He retired and became the univer- 
sity’s director of research in reading. Exizasern A. SIMPSON 

GRAY CALL. See Duck (Domestic Ducks; picture). 

GRAY MATTER. Sce Brain (Gray and White Mat- 


GEORGE F. SENSABAUGH 
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Thomas Gray, above, wrote 
his famous poem “Elegy Written 
in a Country Churchyard" after 
visiting the village church at 
Stoke Poges, left. Gray's tomb 
lies between the two windows 
outside the peaceful church, 


ter); Nervous System (The Central Nervous System). 
GRAYLING is a game fish, once called “the flower of 


fishes” by Saint Ambrose. The few known species live 
in the rivers and lakes of cool or Arctic regions. The 
European grayling may weigh as much as 4 or 5 pounds, 
and the American type weighs about 2 pounds, 
Graylings resemble trout in their habits, but are more 
slender, graceful, and active. The grayling’s scales also 
grow larger. Its beauty lies largely in its fins. American 
graylings live in the waters of the Arctic region, Mon- 


tana, and Washington. They were once famous game 

fish in Michigan, but have died out th: The flesh of 

graylings is considered to be a great delicacy. 

up the family 

nus Thymallus, 
CARL L. HUBBS 


Scientific Classification. Graylings ma 
T hymallidae, The Montana grayling is : 
species signifer. 


The Grayling Is a Prized Game Fish of the Far North. 
This attractive fish has а very large and brightly colored back 


fin. The pelvic, or belly, fin is striped with rose and green. 


GRAYSON, DAVID. Scc BAKER, Ray STANNARD. — 
GRAZ, grahts (pop. 226,454), is the second largest “| 


in Austria, and the capital of the province of Styria. 
lies on the Mur River. For location, see Austria (color 
map). Products include chemicals, hats, iron and steel 
products, leather, lithographic work, mathematical in 
struments, and paper. Charles Francis University dates 
from 1586. Buildings in Graz include a cathedral built 
in the 1400's; the Joanneum, a museum; and the 
Schlossberg, or castle. Bavarian Germans settled Gra 
during the Middle Ages. 


R, Joun RATH 


GRAZIANI, grah 7 $Y AH nee, RODOLFO (1882-1955), 
MARCHESE Di NEGHELLI, commanded the Army of the 
Po and later all the Italian troops in Africa during 
World War II. Captured by Italian partisans in 1945, 
Graziani was tried for treason for collaborating with the 
Germans. He was convicted in May, 1950, but was 
later freed. Graziani was born near Rome. He took an 
importan! part in capturing Ethiopia in 1935 and 1936, 
and served for a year as viceroy of Ethiopia (see Irato- 
ETHIOPIAN WAR). R. Jons Rami 

GRAZING. See AGRICULTURE (Raising Animals); 
PASTURE: RANCHING. 

GREASEWOOD, also called black, or true, grease- 
wood, is à scraggly thorny bush 2 to 6 feet high with 
stiff, gray barked branches and narrow fleshy leaves. 
Greasewood grows over vast areas in the desert valleys, 
or flats, of Nevada, Utah, and other states of the Great 
Basin. The plants are indicators of underground waters. 
Greasewood is a valuable food plant for cattle and sheep. 


Scientific Classification. Greasewood belongs to the 
goosefoot family, Chenopodiaceae. It is genus Sarcobatus, 
species vermiculatus. EDMUND C. JAEGER 

GREAT AUSTRALIAN BIGHT, bite, is the name given 
to part of ihe Indian Ocean near Australia. The bight 
lies within the curve made by the south coast of Aus- 
tralia and the island of Tasmania on the east. The 
Murray River empties into it. 

GREAT AWAKENING was an unusually strong 
religious revival that swept the American colonies 


between 1740 and 1745. The Great Awakening move- 
ment in New England began mainly as a result of the 
preachiny of Jonathan Edwards in Northampton, Mass. 


His sermons on sin and salvation stirred the townspeople 
and won many converts. His sermon called “Sinners in 
the Hands of an Angry God" proved particularly 
influential. 

George Whitefield helped spread the revival through- 
out the colonies. His fiery evangelical speeches caused 
great excitement. His followers, Gilbert Tennent and 
James Davenport, went to such extremes that they 
aroused ihe opposition of the clergy. 

Yale and Harvard universities and the Congrega- 
tional Massachusetts General Convention of 1743 took 
a stand against the revival. Many persons turned to 
Unitarianism in revolt against emotional evangelism. 
The wave of excitement passed, but the revival left 
several lasting results, It developed a new interest in 
humanitarianism and the rights of the common man in 
the American colonies. It also led to the establishment 
of a number of new colleges, including the College of 
New Jersey (now Princeton University) with Jonathan 
Edwards as its president. ALBERT E. AVEY 

See also Epwarps, JONATHAN; TENNENT; WHITE- 
FIELD, GEORGE. 

GREAT BARRIER REEF is the largest coral formation 
in the world, It extends in broken chains of reels for 
about 1,250 miles along the northeast coast of Australia. 
Part of the reef lies only 10 miles from the shore, while 
other parts are as far as 150 miles from the coast. Reef 
rocks may be dangerous to ships, but sailors also find 
them helpful, because after ships pass inside, the reef 
shields them from the open sea. The water near the reef 
contains pearls and pearl shells. F. G. WALTON SMITH 

See also AusrratiA (Coast Line; color тар; color 
picture, Vacationers; picture, Flowerlike Coral); CoRAL. 


GREAT BIBLE 


GREAT BASIN, a large desert region in the western 
United States, is called a basin because nearly all the 
waters of its streams and lakes remain within it. Only 
the streams of the extreme northern and southern parts 
empty into the Pacific Ocean. The rest of the streams 
either dry up, or empty into one of the basin's lakes. 
Most of the lakes are salty, or brackish. 

The basin covers about 200,000 square miles in Cali- 
fornia, Idaho, Nevada, Oregon, Utah, and Wyoming. 
Desert shrubs cover the basin, but few trees grow there. 
High mountains encircle the area, and other mountain 
ranges rise within it. Large pockets without outlets, 
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The Great Basin, shown in white, reaches into six states. Some 
rivers and lakes evaporate because they have no outlets. 


called sinks, lie in some of the valleys. The largest sinks 
are the Great Salt Lake, Carson and Humboldt sinks, 
and Pyramid Lake. The deepest depressions of the 
Great Basin lie near its borders. E. R. Larson 

GREAT BEAR. Sce Bic AND LITTLE DIPPERS. 

GREAT BEAR LAKE is onc of the largest lakes in the 
Americas. It covers 12,000 square miles in the North- 
west ‘Territories of Canada. Great Bear Lake lies about 
250 miles east of the Rocky Mountains. Part of the 
lake is within the Arctic Circle. The Great Bear River 
drains the lake into the Mackenzie River. It becomes 
part of the longest navigable river system in Canada. 
For location, see NORTHWEST TERRITORIES (map). 

The shores of Great Bear Lake are wooded, especially 
in the south. The area has a large trade in the furs of 
animals trapped in the forest. The cold, clear waters of 
the lake contain an abundance of fish, especially the 
herring salmon. Great Bear Lake received its name 
because of its large size and also because of the bears 
which lived along its shores. 

Large quantities of pitchblende are mined neat Port 
Radium on the southeast side of the lake. This ore, 
which contains radium and uranium, is shipped out by 
water in the short summer and by air in the winter. 
Silver ore is also mined near the lake. Dependence on 
uranium for atomic energy has made this source of 
supply important. Arren LeRoy BURT 

GREAT BIBLE. See COVERDALE, MILES. 
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GREAT BRITAIN is the 
heart of the British Com- 
monwealth of Nations. This 
island country off the coast 
of continental Europe is 
only about one fortieth as 
large as the United States. 
Yet Great Britain has 
ranked among the leading 
nations of the world formore 
than 500 years. The British 
people have been leaders in 
many fields—in science, ex- 
ploration, government, and 
the arts. British courage 
and love of freedom have 
bound the people together 
in resisting tyranny and the 
terror of dictators when- 
ever their way of life was 
threatened. 

The official name of the 
country is THe UNITED 
Кіҳсром or GREAT Bnrr- 
AIN AND NORTHERN IRELAND. The island of Great 
Britain includes England, Scotland, and Wales. North- 
ern Ireland, which covers about one fifth of Ireland, 
also is part of the United Kingdom. The terms United 
Kingdom and Great Britain are often used interchange- 
ably. The United Kingdom (including Northern Ireland) 
covers an area a little smaller than Oregon. But Great 
Britain has about 29 times as many people as live in 
Oregon. London is the capital and largest city. 

The face of the land varies from one part of the 
country to another. Great manufacturing citics and 
thriving farms lie on the green, rolling plains of Eng- 
land. Deposits of coal and other valuable minerals are 
mined in the steep hills and mountains of Wales. 
Scotland's bleak Highlands are almost too rugged for 
anything but grazing sheep. But the Scottish Lowlands 
support large manufacturing and shipbuilding indus- 
tries. The low grasslands and mild climate of Northern 
Ireland provide excellent grazing for livestock. 

Great Britain rose to world power after Scotland was 
united with England and Wales in 1707. This union 


Great Britain (black) is smaller 
than the state of Oregon. 
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The British have a deep love for their land and for the sea. Great Britain became a world power 
by developing its natural resources, At the same time, it used the seas as highways of commerce. 


took place only 68 years before the bevinning of the 
Revolutionary War in America, Within 50 years after 
the Revolution, the British had founded an empire 
extending around the world. Britain developed its 
colonies and started them on the road to self-govern- 


FACTS IN BRIEF — 


Type of Government: Constitutional monarchy. 

Capital: London. 

Divisions: England, divided into 50 administrative (or 
39 historical) counties; Northern Ireland, © counties; Scot- 
land, 33 counties; Wales, 13 counties. 

Head of State: Monarch (Queen or Kin 


Head of Government: Prime Minister, appointed by the 
Crown from the majority party in the House of Commons. 
Parliament: House of Lords, about 850 lile members; 


House of Commons, 630 members elected by the people 

(five-year terms). 
Area: 94,212 square miles. 

south) 600 E 

miles. 

Elevation: Highest, Ben Nevis, Scotland, 4,406 feet; 
Lowest, the Fens, near Ely, below sea level. 

Population: 50,784,600. Density, about 538 persons to 
the square mile. Distribution, urban, 80 per cent; rural, 
20 per cent. : 

Chief Products: Agriculture, barley, cheese, flax, fruits, 
hops, oats, potatoes, sugar beets, wheat. Manufacturing 
and Processing, automobiles, chemicals, clothing, earthen- 
ware, electrical goods, glassware, machinery, metal goods, 
paper, processed foods, ships, textiles, wood products: 
Mining, bauxite, building stone, coal, gravel, iron, lead, 
salt, tin, zinc. Fishing Industry, cod, haddock, halibut, 
herring, mackerel, plaice, salmon, sole. 

Flag: The Union Flag combines red-on-white cross 
of St. George and St. Patrick with the white-on-blue 
cross of St. Andrew. See Fro (color pictures). _, ) 

National Anthem: “God Save the Queen” (or King): 

National Holiday: Celebration of the monarch’s officia 
birthday, usually in late spring. 5 

Money: Basic unit, Pound. For its value in dollars, see 
Money (table, Values). See also PounD. 
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GUERNSEY 
(incl. 
Dependencies) 
Population......45,474 


Cities 
St. Peter Port, 17,500. ЕР 5 


ISLE OF MAN 


Population... ...55,213 


* Population of metropolitan area, including suburbs. 
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Alderney (151.) 
Anglesey (Isl.) 
Arran (Isl). . 
Avon К... 
Avon R 
Barra (Isl... 
Barra Head 
Beinn Dearg (Mtn.).. 
Ben Attow (Mtn.) 
Ben Hope (Mtn.) 
Ben Macdhui (Mtn.) 
Ben More Assynt 
(Mtn.) 
Ben Nevis (Mtn.) 
Blackdown Hills 
Bodmin Moor 
Brecon Beacons 
(Mts.) 
Bristol Channel 
Butt of Lewis (Head) 
Caernarvon Bay 
Caledonian Canal 
Calf of Man (151.) 
Cam R 
Cambrian Mts 
Canna (Isl.) 
Cape Wrath 
Cardigan Bay 
Carmarthen Bay 
Channel Is 
Cheviot Hills 
Coll (Isl.) 
Colonsay (Isl.) 
Cotswold Hills 
Cuillin Sound 
Dartmoor (Moor) 
Dee R 
Dee R.... 
Dornoch Firth 
Dover, Strait of 
Duncansby Head 
Dundrum Bay 
Eddystone Rocks 


Eigg (Isl.).. . 
English Channel 
Exmoor (Moor) 
Farne Is 
Fens, The 
Fife Ness 

_ (Promontory) 
Firth of Forth 
Firth of Lorne. 
Firth of Tay. 
Flamborough Head 
Flannan Is 
Foula (Isl.) 
Grampian (Mts.) 
Guernsey (Isl.) 
Hartland Pt 
Hebrides, Sea of the 
Holy Isl 
Holy Isl.. 
Hoy (151.) 
Humber R 
Inner Sound. . . 
Irish Sea 
Islay (Isl) 
Jersey (Isl.). . 
Jura (Isl.) 
Jura, Sound of 
Kinnairds Head 
Lake District (Region) 
Land's End (Pt.) 
Lea (Navigation Canal) 
Lewis with Harris (Isl.) 
Lincoln Wolds (Hills) 
Little Minch (Chane) 
Lizard Pt... 
Lleyn Pen 
Loch Broom (Inlet) 
Loch Carron (Inlet) 
Loch Fyne (Inlet) 
Loch Linnhe (Inlet) 
Loch Lomond (Lake) 
Loch Shin (Lake) 
Loch Tay (Lake) 
Lough Erne (Lake) 
Lough Neagh (Lake) 
Luce Bay. ۶ 
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JERSEY 
Population...... 57,310 
Cities 
St. Helier, 25,360... 5 


cal Features 


Lundy Isl 
Mainland (Isl) 
Man, Isle of 
Mersey R 
Minch, The (Channel) 
Moray Firth 
Morecambe Bay 
Mountains of Antrim 
Mourne Mts 
Muck (15/.) 
Mull (Isl.) 
North Channel 
North Downs 
North Foreland 
North Ronaldsay 
(Isl.) 
North Sea 
North Uist 7 
North York Moors 
Northwest Highlands. . 
Orkney Is ` 
Oronsay, Passage of. 
Ouse R 
Outer Hebrides (18.).. 
Pennine Chain (Mts.). 
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Pentland Firth va 

Pomona Mainland) 

Portland Bill 
Promontory) 

Radnor Forest 

Rathlin Isl 

Roding R 1 

Rousay (Isl.) 

Rum (Ist 

St. Albans Head 

St. Bees Head 

St. Brides Bay 


St. David's Head 
St. George's Channel... 
St. Magnus Bay 
Salisbury Plain 
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Sanday (Isl.) 

Sark (Isl.) 

Scapa Flow Channel. 
Scilly Is 

Severn R 

Shetland Is 1 
Skye (15! 

Snowdon (Mtn.) 

Solway Firth 


South Downs 
South Ronaldsay (ist). 
South Uist (Isl.)....- 
Southern Uplands AS 
Sperrin Mts... sees 
Spey R 
Start Pt 
Stour R 
Strangford Lough 
Bay 
Stronsay (Isl.) 
Sumburgh Pt 
Swale R 
Tay R 
Tarbat Ness 
(Promontory). vere 
Tees К.........:: 12 
Test R 2 
Thames R 
Thames, Mouth of the. 
Tiree (Isl) 
Tremadoc Bay. . 
Trent К 
Tweed R 
Tyne R 
Unst (Isl.). ..- 
Upper Lough Erne 
(Lake) 
Wainey (Isl) 
Wash, The 
Waveney R 
Welland К 
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Westray (Isl.) 
Wharfe R 
Wight, Isle of 
Wigtown Bay.. 
Yell (151.) 
York Wolds (Hills). .- 
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ment as members of the Commonwealth of Nations. 

Great Britain became a world power only about 250 
years ago. but the British people have many traditions 
thatgo back thousands of years. They are deeply devoted 
to their royal family and their form of government. 


The Land and Its Resources 


Location, Size, and Surface Features. Great Britain 
is the largest island of Europe and the seventh largest 
island in the world. The waters of the North Sea and the 
English Channel separate Great Britain from Europe. 
The color map shows that Ireland lies to the west of 
Great Britain, across the Irish Sea. 

England occupies the southern and eastern parts of 
Great Britain. It has an area of 50,327 square miles. 
Scotland, covering 30,409 square miles, lies to the north. 
Wales, to the west, has an area of 8,016 square miles, 
and Northern Ireland, 5,460 square miles. 

Along its southern shores, the island of Great Britain 
is about 320 miles wide from east to west. Tt narrows to 
a width of only 30 miles in Scotland, between the Firth 
of Forth and the Firth of Clyde. The island is about 
600 miles long from Land’s End, in the southwest, to 
John O'Groat's, in the northeast. It has many deep 
bays and estuaries, or river mouths. No part of Great 
Britain is more than 7o miles from the sea. 

Natural Regions. Great Britain has six distinct natu- 


ral regions. 
The Highlands in northern Scotland are a barren, 
bleak region of mountain ranges, plateaus, deep valleys, 


and lakes. Ben Nevis, the highest peak in Great Britain, 
rises in the Highlands. 

The Scottish Lowlands lie in the valleys of the Clyde, 
Forth, and Tay rivers. Scotland’s principal cities lie in 
this area. 

The Pennine Chain, a region rich in iron and coal, 
extends south from the Scottish Lowlands. Many geog- 
raphers consider the Cambrian Mountains of Wales and 
the Cornish Heights of Cornwall as extensions of the 
Pennine Chain. 

The Midlands is a lowland region between the south- 
em end of the Pennine Chain and the Cambrian Moun- 
tains of Wales. Many of the largest manufacturing and 
shipping industries lie in the Midlands. 

The Southeastern Plains include the entire area south 
and east of the Pennines and the Midlands. This region 
includes chalk downs (rolling, treeless plains), low 
plains and fenlands (marshy areas), and the river basins 
around London and Southampton. These plains were 
the first part of the island to be settled, and are Great 
Britain’s best farm land. 

Northern Ireland is a lowland region surrounding an 
area of peat bogs. It includes Lough Neagh, the largest 
lake in the United Kingdom. 

Rivers and Bays. Many bays form part of the 4,000- 
mile-long coast line. The sea extends far up the mouths 
of many rivers, forming estuaries. The Clyde, Forth, 
Humber, Mersey, Severn, and Thames rivers all have 
estuaries that make fine harbors. Cities on these estu- 
aries serve as centers of ocean and inland commerce, 

Great Britain is not large enough to have many long 
tivers. The two longest, the Thames and the Severn in 
England, are only a little more than 200 miles long. 

Natural Resources. The most important natural re- 
sources are coal and iron ore. These minerals have 
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helped to make the country a great manufacturing 
nation, The main deposits of coal and iron lie in the 
region of the Pennine Chain, but coal is also mined in 
other regions. 

Layers of limestone and chalk lie under the rich soil 
of southeastern England. The chalk forms the famous 
white cliffs of Dover on the shore of the English Chan- 
nel. Because of these cliffs, England was once called 
Albion, from the Latin word meaning white. 

Deposits of lead, zinc, and tin lie in Wales and Corn- 
wall, the rugged peninsula of southwestern England. 
Bauxite, used in making aluminum, is the only impor- 
tant mineral found in Northern Ireland. 

The British Isles are surrounded by a shallow ocean 
bed called the continental shelf. This shelf stretches across 
the North Sea, and into the Atlantic Ocean, The 
shallow waters in these areas contain many fishes. 

Much of the soil is good, but the country cannot 
produce enough food for its many people. The best 
farm lands lie in the Midlands and along the east coast 
in the area near The Wash. Scotland’s Highlands and 
Northern Ireland’s peat bogs are not suitable for farming. 

Climate. Great Britain lies farther north than any 
point in the continental United States. But it has a 
much milder climate than any of the Northern States. 
It is free from extreme heat or cold. Sea winds pass 
over the mild Gulf Stream to warm Great Britain’s 
shores and bring plenty of rain. Southwestern England 
has mild winters and almost no snow. Wales and cen- 
tral and eastern England are a little colder. Light snow 
often falls in the Pennine Chain of England and on 
Snowdon, the highest peak in Wales. Scotland has 
cold winters. Northern Ireland has damp weather 
throughout the year. The temperature averages 38°F. in 
winter, and rises to about 63°F. in summer. 

Great Britain has much rain throughout the year. 
The heaviest rains fall in Northern Ireland, along the 
west coast of Scotland, in the Lake District of England, 
and around the peak of Snowdon, in Wales. London 
has only about 24 inches of rain a year, and Glasgow 
has about 37 inches. But other regions may have as 
much as 100 inches. 

Fogs sometimes hang over Great Britain for days. 
Dark clouds roll in from the sea and mix with smoke 
from factories and homes to form smog. Smogs are 
thickest over the London area. 


The People and Their Work 


The People. Great Britain is one of the most densely 
populated countries in the world. The country is smaller 
than any of the 10 largest states in the United States. 
But it supports nearly one third as many people as live 
in the entire United States. Most of the people live in 
towns and cities in the region around London, in the 
Midlands, in the Lowlands of Scotland, and around 
Belfast in Northern Ireland. 

The people of England, Scotland, Wales, and North- 
ern Ireland are bound by many ties. They have lived 
together under the same government for more than 200 
years. The British Crown symbolizes their unity. 

The Welsh, the Scots, and the Irish are more closely 
related to the Celts than the English are. Each group 
has many traditions and customs of its own. The Welsh 


329 


GREAT BRITAIN 
AND THE SEA 


language is still spoken in many parts of Wales, and is 
being revived. The Scots speak English with so many 
changes in accent and vocabulary that the Scottish 
dialect is almost a separate language. Many regions of 
England, such as Yorkshire and Devon, also have local 
dialects. Northern Ireland has many English and Scot- 
tish families that settled there during the 1600's. 

In 1801, three out of four of Great Britain’s 10,500,000 
people lived and worked on farms. Today, with nearly 
five times as many people, four out of five persons live 
and work in the cities. Of every 100 wage earners, 40 
work in industry and only five farm the land. No other 
important country has so few farmers in relation to its 
total population. 

For a description of ways of life in Great Britain, see 
ENGLAND; NoRTHERN IRELAND; SCOTLAND; WALES. 

Cities. London, the capital, is one of the world’s 
largest cities. Belfast, Birmingham, and Manchester 
serve Great Britain as industrial centers. Liverpool, 
Bristol, and Glasgow are three of the world’s most im- 
portant seaports. See the separate articles on cities of 
Great Britain listed in the Related Articles section at the 
end of this article. 

Manufactures. Great Britain is a leading producer 
of woolen and cotton textiles. British manufacturers 
also produce many synthetic fibers and fabrics. British 
clothiers make hand-tailored suits, coats, and other 
garments that are famous for their fine quality and 
workmanship. The woolen textile industry is centered 
in Yorkshire, Lancashire makes most of the cotton gar- 
ments, and towns in Northern Ireland produce famous 
handmade linens. Most clothing is produced in London. 
Stockings come chiefly from Nottingham, and shoes 
from Northampton. 

British factories turn out locomotives and other heavy 
railroad equipment. Factories in the Midlands produce 
heavy machinery that is used in all parts of the world. 
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British Informat ervices; Gendreau 


British Seamen and Ships won greatness for their country. Great 
Britain depends on its fleet for protection and its merchant fleet for food 
and raw materials. British shipyards launch hundreds of vessels each year. 


Automobiles and trucks roll from plants near Coventry, 


British-made jets and turboprop airplanes fly for air- 
lines of many nations. 
In recent years, the British have developed large 


s. British fac- 
cessed foods, 


chemical, plastics, and fertilizer indus: 
tories also turn out electrical goods, | 
glassware, paper, and leather and wood products. Print- 
ing and publishing are also imporiint industries. 
Great Britain is famous for its handicraft products. 
Fine porcelain and pottery come from Stoke-on-Trent 
and northern Staffordshire. Sheffield produces world- 
famous steel cutlery, Delicate precisi: instruments 
come from London and the Midlands 
Mining. Coal and iron ore form t 
Great Britain's industries. Only the Uri 
Russia produce more coal than Gre 
principal coal-mining areas include 1 yneside, both 
sides of the Pennine Chain, and the Midlands, in 
England; southern Wales; and the Lowlands of Scot- 
land. These fields have large reserves, and probably 
contain enough coal to last more than 200 years, at 
the present rate of digging. British miners dig about 
224,000,000 long tons (2.240 lbs.) of coal every year 
The coal industry employs more than 700,000 persons. 
Many of the principal iron-ore deposits lie near coal 
fields, and provide raw materials for vast steel indus 
tries. Great Britain ranks next to the United States and 
Russia in steel production, and is fifth in mining 
iron ore. But the mines cannot provide enough iron ore: 
and Great Britain imports ore from Sweden and Spam: 
British miners also dig tons of zinc, lead, tin, bauxite 
(aluminum ore), salt, and gravel and building stone from 
the earth every year. : 
Shipping is one of the largest and most important II 
dustries. Ships of British companies such as the Cunar 4 
White Star Line, the Orient Line, and the Peninsular 
and Oriental Line sail to almost every port in the wor d. 
The British merchant fleet is the second largest in thè 
world. Only the United States has a larger merchant 
fleet. British ships carry cargoes for many nations. 


backbone of 
d States and 
Britain. The 


British shipyards build more than one third of the 
world’s vessels. The Queen Elizabeth, the Queen Mary, 
and other ocean liners are British-built. The shipbuild- 
is concentrated in Clydeside, the district on 
the banks of the River Clyde in Scotland; in the 
Tyneside region of England; and around Belfast. 

Agriculture employs only about one person out of 20 
in Great livitain, The country has to import about half 
its food supply because of its small size and large popu- 
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lation. Tliis is one of the reasons that Great Britain 
is so dependent on its shipping industry. The eastern 
half of Hovland is the principal farming region. This 
area produces grain crops, such as wheat. Other im- 
portant crops include oats, rye, hops, vegetables, sugar 
beets, anc fruits. In areas throughout the country where 
the land is not good for farming, farmers raise sheep, 
poultry, cattle, and pigs. Dairy farming is important in 
Wales, western England, the Scottish Lowlands, and 
Northern Ireland. Farmers in Scotland and Wales raise 
sheep for wool and meat. 

Fisheries. About 27,000 British fishermen catch the 
sea food that forms an important part of the people’s 
diet. In addition, many men and women work at pre- 
paring and marketing the fish. British fishing fleets ply 


the waters close to the island, as well as fishing grounds 


as far away as Iceland and Greenland. The Dogger 
Bank is one of the world’s best fishing grounds. It isa 
large shallow area in the North Sea, between England 


and Denmark. British fishermen haul in about 1,000,000 


tons of fish every year. The principal fishes caught in- 
clude herring, cod, haddock, mackerel, plaice, halibut, 
and salmon. The British eat most of the fish, and export 
only a litle. Billingsgate, in London, is the world's larg- 
est fish market. It handles about 600 tons of fish daily. 


Atomic Energy. Great Britain is a world leader in 


the peaceful uses of atomic energy. The government 
has developed atomic-generated electric power. The 
world’s iirst large-scale nuclear power station opened in 
1956 in northwest England. Since that time, the gov- 


HS ы 
ullers, Pix 


Capa, Р! 


Welsh Miners trudge through the early 
morning light to their work in the coal pits. 


Farmers Pause for Rest while working in 
the fields of southwestern England. Neat 
hedgerows, sometimes 6 or 8 feet high, sep- 
arate one rolling field from another. 
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ernment has built several other nuclear power stations. 

Trade. Except for coal and iron ore, Great Britain 
must import most of the raw materials for its factories. 

The United States, Commonwealth nations such as 
Canada and New Zealand, and other countries through- 
out the world buy British products. Great Britain has 
exported cotton, woolen, and silk fabrics since the 
1800's. Today it also exports automobiles, aircraft, 
ships, machinery, processed foods, precision instru- 
ments, machine tools, and electrical goods and equip- 
ment. The United States and Canada buy electrical 
equipment, woolen cloth and clothing, chinaware, 
cutlery, and sports automobiles. 

British imports from the United States and Canada 
include grain, tobacco, cotton, and petroleum. Great 
Britain buys foods, fats and oils, wood, raw wool and 
raw cotton, rubber, copper, and tin from other countries. 

The value of Great Britain’s imports is always 
greater than the value of its exports. Most of the differ- 
ence is made up by what the country receives for serv- 
ices to other nations. For example, major sources 
of income are the British merchant fleet and the banking 
and insurance services that British companies sell to 
people and companies in many lands. Income from 
foreign loans and investments also helps pay for imports. 

Transportation. When traveling in Great Britain, 
many visitors are confused because automobiles and 
trucks are driven on the left side of the street. The 
driver’s seat of a British automobile is on the right side 
of the car, instead of the left side, as it is in cars made in 
the United States. Lorries (trucks), trams (streetcars), and 
buses are important means of transportation on the 
country’s 200,000 miles of roads. A 72-mile expressway 
between London and Birmingham opened in 1959. It 
is the longest express highway in Great Britain. 

A network of railroads which is more than 19,470 
miles long covers Great Britain. The railroads use small 
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freight cars, which are called goods wagons. 

Rivers and waterways serve as important highways 
for trade. The Thames, with the Port of London, is 
the busiest river in Great Britain, and one of the busiest 
in the world. Second in importance is the River Mersey, 
flowing past Manchester and Liverpool. Great Britain 
has more than 2,400 miles of navigable waterways. 
The most important canal links Manchester with the 
Mersey (see MANCHESTER [Manchester Ship Canal). 

Air transportation is widely used. British planes fly- 
ing abroad are operated by two public corporations, 
the British Overseas Airways Corporation (BOAC) and 
British European Airways Corporation (BEA). Large 
airports at London and at Prestwick in Scotland are 
main centers of international air traffic. Other impor- 
tant airports lie near Belfast, Birmingham, Edinburgh, 
Glasgow, Liverpool, Manchester, and Newcastle-on- 
Tyne. A helicopter freight service operates between 
London and Southampton. Helicopters also carry 
passengers from central London to London Airport. 

Communication. The Post Office is a department of 
the Government. It not only provides mail service, but 
also is responsible for telephone and telegraph commu- 
nication. Local post offices perform many government 
services. Here the people buy licenses to hunt, to own 
a dog or a gun, or to use a radio or a television set; pay 
government insurance premiums; and bank their sav- 
ings in a postal savings system. 

Radio and television are supervised by the Govern- 
ment. An independent public corporation, the British 
Broadcasting Corporation (BBC), handles all radio 
broadcasts. The BBC is financed by licenses that people 
must buy to use radio or television sets. There are no 
commercial sponsors for radio programs, and no radio 
advertising. The BBC also broadcasts television pro- 
grams without advertisements. Another public cor- 
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The White Cliffs of Dover, rising sharply above the 
coast of the English Channel, have long been famous as a 
landmark for travelers and as a symbol of Great Britain. 


Allan Cash, Rapho-Guillumette 


The Lake Country of England has some of the 
loveliest scenery in the world. Thousands of visi- 
tors each year take trips to see clear blue lakes 
such as Derwentwater, near the town of Keswick. 


poration, the Independent Television Authority (ITA), 
broadcasts commercial 'TV programs 
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The Crown is the oldest state inst 
Britain. The Crown refers to the pow 
the ruling monarch. It usually passes do 
to his eldest son. If he has no sons, hi 
inherits the throne. She becomes 
reigning queen. Her husband usually 
prince, and she and Parliament decide 
will have in the Government. A king's 
queen consort. She takes no part in tl Government, 
and does not inherit the throne if her husband dies. 

Queen Elizabeth II is the reigning qucen. Her title 
is “Elizabeth the Second, by the Grace of God of Great 
Britain and Northern Ireland and of Her other Realms 
and Territories Queen, Head of the ( »mmonwealth, 
Defender of the Faith.” Her husband is Prince Philip, 
Duke of Edinburgh. Elizabeth II is a member of the 
House (family) of Windsor (see WINDSOR [family]). 

The monarch reigns, but does not rule. Ministers 0 
Parliament actually rule the country. Every act of state 
is performed in the name of the Crown. Government 
officials work *On Her (or His) Majesty's Service.” often 
abbreviated as O.H.M.$. Coins and stamps bear à 
portrait of the monarch. The armed forces are calle 
royal, and naval vessels bear the initials H.M.S. for 
“Her (or His) Majesty’s Ship.” 

The monarch is also head of the Church of E i 
The Crown appoints government officials, and names 
archbishops and other leaders of the Church of Englan : 
Most important of all, the Crown is a symbol of unity to 
the peoples of the entire Commonwealth. 

Parliament actually governs Great Britain. | 
bines executive, legislative, and judicial duties ап 


ngland. 


It com- 


Hunting, to the British, means fox hunting. 
Crowds gather to watch the red-jacketed 
Master of the Hounds prepare for the chase. 


powers. It is officially called The Crown-in-Parliament, 
and includes the monarch, the House of Commons, and 
the House of Lords. Both houses act on legislation. The 
king or queen approves an act before it becomes law, 
using the Norman French language of King Henry II. 
А The House of Commons is the real center of authority 
in the British Government. Its 630 members are elected 
by the people. England has 511 representatives in the 
House; Scotland has 71; Wales, 36; and Northern Ire- 
land, 12, Each member represents a constituency, or 
district. But a member does not have to live in the 
district he represents. Members are elected for a maxi- 
mum of five years at general elections. If a member dies 
or accepts a paying job from the Crown, a by-election is 
held in his constituency. The Prime Minister can ask 
the Crown to call a general election at any time, and 
many Parliaments do not last the full five years. Parlia- 
ment also has the right to extend its own term of office 
in case of a great emergency, such as war. 

All men and women over the age of 21 (except pects, 
criminals, and the mentally ill) have the right to vote. 
Any eligible voter (except clergymen of the established 
churches of England or Scotland; Roman Catholic 
clergy; and certain officers of the Crown) can be elected 
to the House of Commons. See House or COMMONS. 

The House of Lords has about 850 members. The 
number changes, because every peer (member of the 
nobility) in England automatically has a seat in the 
House of Lords. There are about 800 peers of the 
United Kingdom in Parliament. In addition, the House 
of Lords includes 16 peers elected from the peers of 
Scotland and five peers elected from the peers of North- 
em Ireland. The two archbishops of the Church of 
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England and 24 of the principal bishops also have 
seats in the House of Lords. They are called the lords 
spiritual. A number of Lords of Appeal in Ordinary 
(called law lords) hold seats in the House of Lords for life. 
The law lords act as the highest court of appeal. 

The House of Lords was once the more important 
house of Parliament, but now it has little legislative 
power. It must pass all bills approved by the House of 
Commons for raising or spending money. After a years 
delay, other bills may become law without the approval 
of the House of Lords. The monarch has the right to 
sit in the House of Lords without taking part in debate. 
But, by long tradition, the king or queen only comes to 
open Parliament. See HoUsE or LORDS. 

The Prime Minister is a member of Parliament. He 
is usually the leader of the majority party in the House 
of Commons. The monarch asks him to form a cabinet 
of ministers to run the Government. He consults his 
party leaders and gives the king or queen a list of men 
to head the various departments. The monarch always 
approves the leaders suggested. Some of the ministers 
may have Cabinet rank and some may not, but all 
must be members of Parliament. The Prime Minister 
lives in an official residence at No. 10 Downing Street 
in London, near the Houses of Parliament. 

The Cabinet is made up of leaders of the majority 
party. The Prime Minister also has the title of First 
Lord of the Treasury. Actually the Chancellor of the 
Exchequer is responsible for financial matters. The 
Lord Chancellor is the highest legal officer in the coun- 
try and also is Speaker of the House of Lords. Other 
important members of the Cabinet include the secre- 
taries of state for Foreign Affairs, the Home Depart- 
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ment, Colonies, Commonwealth Relations, and Scot- 
land; the ministers of Defense, Labor, Education, 
Health, and Agriculture; and the President of the Board 
of Trade. The Cabinet varies in size, but usually has 
about 20 members. 

The Cabinet draws up all major bills and introduces 
them in Parliament. Most government bills pass with- 
out difficulty. The House of Commons sometimes votes 
against the Government on an important issue in a 
vote of no confidence. When this happens, the Prime 
Minister usually resigns with his cabinet. Or he can 
ask the monarch to dissolve Parliament, so the people 
can decide the issue in a general election. In either case, 
the Cabinet and Parliament cannot disagree for long. 
They are both responsible to the people at all times. 
This is different from the United States Government, 
where the President may be of one party and one or 
both houses of Congress may be controlled by the 
other party. 

Cabinet members are automatically members of the 
Privy Council. This group includes more than 300 
members. It has no real governmental function, and 
usually meets only to attend formal ceremonies. But 
the Cabinet, in the name of the Crown, often issues 
orders in Council that have the force of law. 

An important part of British cabinet government is 
the principle of ministerial responsibility, Each minister 
is responsible for the way his department functions, but 
the whole Cabinet supports him and shares his re- 
sponsibility. When the Cabinet decides on a policy, or 
on advice to give the Crown, each minister supports it, 
even if he does not agree with it. He may be called on 
in Parliament to defend the policy. If he feels that 
he cannot agree with the majority of the Cabinet, he 
resigns. Unless he does so, he cannot claim later that he 
did not agree with, or approve of, the policy. 

The Constitution of Great Britain is not one docu- 
ment, like that of the United States. The country does 
not have a single, complete, written constitution. The 
present form of government has developed over a period 
of more than 1,000 years. Each Parliament is legally 
free to make any law it wants. But there are certain 
basic traditions that no Parliament would set aside. 

Great Britain's constitution comes from four main 
sources. These are (1) great charters, (2) acts of Parlia- 
ment, (3) judicial decisions, and (4) customs and con- 
ventions. The charters include three basic documents: 

The Magna Carta, which English nobles forced King 
John to grant in 1215, was the first limitation on the 
power of the king (see MAGNA CARTA). 

The Petition of Right, in 1628, was the second great 
charter (see PETITION or RIGHT). 

_ The Bill of Rights, passed in 1689, assured constitu- 
tional government (see Вил. or RIGHTS). 

The Reform Bill of 1832 made the House of Commons 
a more representative body than it had been, and the 
Parliament Act of 1911 limited the power of the House of 
Lords to defeat or delay acts passed by the Commons. 
These and other acts of Parliament, and every court 
decision in matters of common law, are part of the 
constitution. Faith in law and parliamentary govern- 
ment provide the basis for the British constitution. 

Law Courts. Justice in Great Britain is based on 
common law. This system began in England during 
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the 1100's. Common law is made up of customs and 
precedents, or decisions of earlier judges in similar cases, 
Acts of Parliament have changed the common law 
in many ways, but its basic principles remain un. 
changed. Two important principles are that every man 
must be considered innocent until hc is proved guilty, 
and that every man has the right to a jury trial. See 
Common Law. 

British court procedure is designed to uphold the 
dignity of the law. Judges are appointed by the Crown, 
on the recommendation of the Government, and they 
hold office for life. Thus they can be frec from political 
influence. The House of Lords is the highest court of 
appeal in Great Britain. When it acts as a court, only 
the Lord Chancellor and the law lords take part. The 


law lords also belong to the Judicial Committee of the 
Privy Council, which hears cases appealed from British 
colonies and from some Commonwealth nations, 
Local Government. The country is divided into 
counties, or shires. Several counties, such as Yorkshire, 
are divided into smaller areas (ог administration, 
Cities and towns have their own local governments. 
Some cities have grown so large that they have been 


made county boroughs. Counties, towns, and cities are 
governed by elected councils. Local governments have 
the power to collect rates, or taxes. A Lord Lieutenant 
and a sheriff represent the Crown in cach county in 
Great Britain. 

Political Parties. The most important British political 


parties today are the Conservative and Labour. The 
Conservatives, or Tories, favor preserving British tra- 
ditions, and oppose most government control of in- 


dustry. The Labour party favors some socialist goals, 
including the nationalization of basic industries and 
natural resources. The once great but now small 
Liberal party stands for a mode: approach to 
political problems. There are also some minor parties. 
See Conservative Party; LABOUR PARTY; LIBERAL 
Parry; Tory; Wuic. 

Public Corporations. The British Government often 
acts through corporations in which it owns all or part 
of the stock. These corporations operate under govern- 
ment direction, but they set up their own policies and 
make their own decisions. The British Broadcasting 
Corporation, the British European Airways Corpora 
tion, and the British Overseas Airways Corporation are 
among such firms. Most British industries are privately 
owned. But the Government has taken over the railroads 
and the Bank of England. Some other industries, su 
as coal mining, and medical and dental services are 
nationalized, 

There are no antitrust laws in Great Britain. The 
Government approves large combinations among ship- 
ping companies and large industries, as long as they C 
not operate against the public interest. These companies 
are not government-owned, but they work in cooper 
tion with government authorities. The Government 
helps protect their foreign trade. . 

Currency. The unit of money in Great Britain is the 
pound sterling, or pound. There are 20 shilling ш 
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pound, and each shilling is worth 12 pence, or pennies. 
Other coins include the half crown (two shillings and 
sixpence), the florin (two shillings) and the sixpence. 
£. stands for pound, s for shilling, and d for pence. 
These initials come from the Latin coin names libra, 
solidus, and denarius (see MONEY; Penny; POUND STER- 
LING; SHILLING). 

Pounds, shillings, and pence are kept separate when 
writing prices. Two pounds, six shillings, and two pence 
is written £2/6/2. Seven shillings is written 7/-. 


History 


Union. The story of Great Britain begins during the 
reign of Queen Anne. England and Scotland had been 
ruled by the same kings for more than 100 years. But 


RED-LETTER DATES IN GREAT BRITAIN 

1707 The Act of Union joined England and Wales with 
Scotland to form Great Britain. 

1713 The peace of Utrecht ended the War of the Spanish 
Succession, giving Gibraltar to Great Britain. 
1757 Robert Clive defeated the Bengals at Plassey, lead- 

ing to the British conquest of India. 

1759 James Wolfe defeated the French at Quebec, be- 
ginning the British conquest of Canada. 

1760-1770 The Industrial Revolution began in Great 
Britain with such inventions as the spinning jenny 
and the steam engine, 

1775-1783 Great Britain lost the 13 American colonies. 

1793-1802 Great Britain fought against the revolution- 
ary government of France. 

1800 The Act of Union joined Ireland to Great Britain. 

1803-1815 Great Britain fought Napoleon and won the 
Battle of Waterloo. 

1812-1814 Great Britain fought the War of 1812 with the 
United States. 

1832 The First Reform Bill gave the vote to the middle 
classes and representation to factory towns. 

1837-1901 Queen Victoria's reign brought prosperity 
and an expanding empire in Asia and Africa. 

1899-1902 Great Britain fought the Boer War to win 
control of South Africa from Dutch colonists. 

1911 The Parliament Act reduced the power of the 
House of Lords. 

1914-1918 Great Britain fought in World War I, gaining 
former German colonies in Africa. 

1926 The Imperial Conference recognized the inde- 
pendence and equality of the great dominions. 

1931 The Statute of Westminster established the British 
Commonwealth of Nations. 

1939-1945 Great Britain fought in World War II. 

1945-1951 The Labour government nationalized many 
industries and set up a National Health Service. 

1947-1949 India, Pakistan, and Ceylon became inde- 
pendent Commonwealth nations. Burma and 
Ireland left the Commonwealth, 

1948-1954 Great Britain entered economic and defense 
alliances such as the North Atlantic Treaty Organi- 
zation and Western European Union. 

1951 The Conservative government denationalized some 
basic industries, such as iron and steel. 

1954 Great Britain settled disputes with Egypt over the 
Suez Canal, and with Iran over oil rights. 

1956 British troops left Egypt. 

1957 Great Britain and Egypt gave the Sudan inde- 
pendence, Great Britain reorganized its armed 
services, 

1958 Women were admitted to the House of Lords. 
_ Great Britain's first superhighway was opened. 
1960 eges Britain granted independence to Cyprus and 

igeria, 

1961 South Africa withdrew from the Commonwealth. 


336 


THE RULERS OF GREAT BRITAIN ——— 


NAME REIGN NAME REIGN 
House of Stuart House of Saxe- 
Annc 1702-1714 Coburg-Gotha 
House of Hanover Edward VII 1901-1910 
George I 1714-1727 House of Windsor 
George II 1727-1 760 George V 1910-1936 
George III 1760-1820 Edward VIII 1936 
George IV 1820-1830 George VI 1936-1959 
William IV 1830-1837 Elizabeth II 1952- 
Victoria 1837-1901 
Each ruler listed has a biography in THE WORLD ROOK ENCYCLOPEDIA. 


the two kingdoms quarreled many times. King William 


III wanted to unite them, but he died in 1702 before he 
could carry out his plans. Parliament passed the Act of 
Union in 1707, joining Scotland to England and Wales. 
The new kingdom was called Great Britain. Anne 
agreed to the union, first as Queen of Scotland and 


then as Queen of England and Wales, and the two 
kingdoms became one. For the history of Great Britain 
before 1707, see ENGLAND; SCOTLAND; WALES. 
Hanover and Stuart. George I, a German prince of 
the House of Hanover, was Anne's second cousin. He 
was her closest Protestant relative, and became king 
when she died in 1714, He did not speak English, and 
had no real interest in the country. George took almost 
no part in government affairs, leaving everything in 
the hands of the Whig party. Sir Robert Walpole usu- 
ally is considered the first Prime Minister of Great 
Britain, He led the Whigs in Parliament. and formed a 
Cabinet of ministers loyal to himself, See WALPOLE 


(Sir Robert). 

Anne’s brother James and the other Roman Catholic 
members of the House of Stuart were banished from 
Great Britain. When Anne died in 1714, James was on 
the Continent. He proclaimed himself James III, King 


of Great Britain. The British called him the Old Pre 
tender. With the help of the Highland Scots, he led a 
rebellion in 1715, called The 75. But he was defeated 
and fled to France. His son Charles, who was called 
Bonnie Prince Charlie or the Young Pretender, tried again 
in 1745. His rebellion is called The 45. Highland Scots 
joined him and invaded England. But Charles’ forces 
were crushed at Culloden Moor, and he fled to France. 

The Growing Empire. George I's son became king in 
1727 as George II. He did not speak much English, and 
paid little attention to national affairs. But Great 
Britain became one of the world's greatest colonial 
powers during his reign. The British won a series of 
victories in the Seven Years’ War (1756-1763). The part 
of this conflict that was fought in North America 15 
called the French and Indian War. In another phase 
of the war, Robert Clive defeated the Bengals an 
assured British power in India by winning the Battle 0 
Plassey. Clive led the forces of the British East India 
Company in several other campaigns. Two years latets 
in 1759, James Wolfe defeated the French at Quebec 
and won control of Canada for Great Britain. The 
British Navy took islands in the West Indies and settle- 
ments in Africa. When the war ended in 1763, Great 


Britain controlled North America from the Atlantio 
Ocean to the Mississippi River. See East INDIA E. 


PANY; FRENCH AND INDIAN Wars; SEVEN YEARS er 
William Pitt the elder, often called the Great ^? 


moner, led the Whig opposition to Walpole's Govern- 
ment. The Whigs won control of Parliament in 1756, 
and Pitt was largely responsible for Great Britain's 
success in building colonies. Its most important colonies 
at this tirne were the 13 American colonies, Canada, 
islands in the Caribbean Sea, and settlements in India. 
George ITI came to the throne in 1760, determined to 
rule as well as reign. Pitt was forced to resign in 1761. 
The Revolutionary War in America. George III 
worked to keep Prime Minister Lord Frederick North 
and the Tories in power. But he was stubborn, and 
would not let his ministers oppose him, The Govern- 
ment often mismanaged relations with the colonies. 
The King decided that the American colonies should 
help pay the huge debt caused by the Seven Years’ War. 
The Government prepared to collect new taxes by force. 
The colonies refused to pay, asserting that “taxation 
without representation” in Parliament was unjust, and 
war began. France took the side of the colonists, The 
Whigs, led by the younger William Pitt, opposed the 
long war. The fighting ended when Lord Charles Corn- 
wallis surrendered at Yorktown, and North resigned as 
Prime Minister. The Whigs returned to power and 
recognized the independence of the United States. The 
loss of the American colonies was a blow to British 
prestige. Soon afterward, the British began making 
other settlements, See REVOLUTIONARY WAR IN AMERICA. 
The Industrial Revolution greatly changed the lives 
of the British people in the r700's. Great Britain be- 
came the world’s first important industrial nation. New 
machines in factories produced more goods than hand 
methods could produce in homes. Inventions such as 
the steam engine in 1769 made better machines possi- 
ble. Coal mines expanded to provide fuel for factories. 
Industries grew up where coal and iron ore lay close 
together. Steamships and steam railways began operat- 
ing in the early 1800’s. See INDUSTRIAL REVOLUTION. 
Wealthy landowners began to buy pastures and fields 
that villagers had used together for hundreds of years. 
The landowners fenced in the fields, and experimented 
with new farming methods. This enclosure movement 
put many farm laborers out of work, so they moved to 
the towns and found work in new factories. Industrial 
cities such as Birmingham and Manchester grew rapidly. 
Wars with France. The French Revolution broke out 
in 1789 (see FRENCH REVOLUTION). Great Britain went 
to war with France in 1793, because the French had 
taken the area that is now Belgium and threatened to 
conquer other areas. After 13 months of peace in 1802 
and 1803, war broke out again. Admiral Lord Horatio 
Nelson won a great victory over the French fleet at 
Trafalgar, off the southern coast of Spain, in 1805. 
Great Britain and its allies, including Prussia and 
Russia, finally defeated the French on land in 1814 and 
sent Napoleon into exile on the island of Elba (see 
NAPOLEON I). But, after 11 months of peace, Napoleon 
escaped and started the war again. An allied army led 
by the Duke of Wellington defeated Napoleon at Water- 
loo, ending the long series of wars (see WATERLOO, 
Barrie or). In Europe, Great Britain won the island 
of Malta from France. The British also won French 
territories from the Cape Colony in South Africa to 
Ceylon, and islands in the Caribbean Sea. 
Revolt in Ireland began during the wars with France. 
The English had governed Ireland from the 1200's, and 
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the British monarch held the title King of Ireland. But 
the Irish never really accepted English rule. In the late 
1700's, British leaders decided to make Ireland part of 
the United Kingdom. The British Parliament passed 
an Act of Union in 1800. Most of the Irish were 
Roman Catholics, and British laws at that time kept 
Catholics from voting or holding public office. ‘These 
laws were changed in 1829 to give the Catholics equal 
political rights. See IRELAND (History). 

The Era of Reform. During the 1780’s, the younger 
William Pitt introduced bills in Parliament to reform 
the voting system. At that time, only the wealthy upper 
classes could vote. Many districts that sent two mem- 
bers to Parliament had only a handful of voters, and 
the growing industrial cities had almost no representa- 
tion at all. But the reform measures were defeated and 
forgotten during the wars with France. 

These wars, and the depression that followed them, 
only made the situation worse. Unemployment spread, 
particularly in factory towns. Earnings fell, and many 
farmers could not pay their rents. The Government 
passed a Corn Law in 1815 to regulate imports of food 
grain (called corn in Great Britain). Prices rose, and 
many poor workers faced starvation. Great Britain faced 
revolution when William IV took the throne in 1830. 

The Whigs saw reform as a way to break the power of 
the Tories. They prepared a bill that gave middle-class 
people with certain property qualifications the right to 
vote. The bill also abolished several rotten boroughs, or 
districts with few, if any, votes. Lord John Russell, 
leader of the Whigs, introduced a Reform Bill in 1831. 
The House of Commons finally passed the third version 
of the bill in 1832. The House of Lords planned to 
reject the bill, and the Whigs resigned. But the Tories 
could not form a Cabinet that Parliament would sup- 
port. Pressed by the Whigs, William IV threatened to 
name enough new lords to provide a majority for the 
bill, and the House of Lords finally passed it. 

The first Parliament elected under the Reform Bill 
made slavery illegal in Great Britain’s colonies in all 
parts of the world. It also improved child labor laws 
and set up safety inspection laws for factories. 

The Reign of Victoria began in 1837, when she was 
only 18. The British Empire reached its greatest power 
during her reign. Many outstanding Prime Ministers 
led the Government while Victoria was queen. 

Sir Robert Pecl abolished the Corn Laws in 1846, 
taking an important step toward Great Britain's later 
policy of free trade. He also founded London's Metro- 
politan Police and Ireland’s constabulary. A British 
policeman is often called a Bobby or a Peeler. 

Henry Temple, Lord Palmerston, led the Govern- 
ment in the Crimean War of 1854-1856 (see CRIMEAN 
Wan). After the Sepoy Rebellion in India, Palmerston’s 
government took control of India and abolished the 
East India Company (see SEPOY REBELLION). 

Benjamin Disraeli was responsible for the Reform 
Bill of 1867. This bill gave many factory workers the 
right to vote. Disraeli also represented Great Britain at 
the Congress of Berlin, called to settle problems after the 
Russo-Turkish War (see BERLIN, CONGRESS oF). 

William Gladstone led Parliament in passing the 
third Reform Bill in 1884. This bill lowered property 
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qualifications for voting so that all men over 21 could 
vote. It also divided the country into more equal voting 
districts. After Gladstone’s death, Parliament won sup- 
port for the Boer War, from 1899 to 1902, which assured 
British control of South Africa (see Borr WAR). 

The question of home rule for Ireland arose again in 
the late 1800's and early 1900’s. Gladstone wanted to 
give the Irish self-government, but the House of Com- 
mons refused to pass his first Home Rule Bill in 1886. 
The Lords rejected his second bill in 1893 (see Номе 
Rute). Queen Victoria did not like Gladstone, and 
she was pleascd when he resigned. 


PRIME MINISTERS OF THE 1900's 


NAME Dares SERVED Party 
Marquis of Salisbury 1895-1902 Conservative 
Arthur J. Balfour 1902-1905 Conservative 
Sir Henry Campbell- 

Bannerman 1905-1908 Liberal 
Herbert H. Asquith 1908-1916 Liberal 
David Lloyd George 1916-1922 Liberal 
Andrew Bonar Law 1922-1923 Conservative 
Stanley Baldwin 1923-1924 Conservative 
J. Ramsay MacDonald 1924 Labour 
Stanley Baldwin 1924-1929 Conservative 
J. Ramsay MacDonald 1929-1935 Labour 
Stanley Baldwin 1935-1937 Conservative 
Neville Chamberlain 1937-1940 Conservative 
Winston Churchill 1940-1945 Conservative 
Clement R. Attlee 1945-1951 Labour 
Winston Churchill 1951-1955 Conservative 
Sir Anthony Eden 1955-1957 Conservative 
Harold Macmillan 1957- Conservative 


Each Prime Minister has a blography in THE WORLD BOOK ENCYCLOPEDIA. 


Life in Great Britain changed greatly during Vic- 
toria's long reign. Roads and railroads spread across the 
country, and telephone and telegraph lines linked im- 
portant cities. The population more than doubled. T'he 
middle class prospered, and the poorer people were 
probably more comfortable than they had ever been. 

During Victoria's reign, Great Britain produced some 
of its greatest novelists, including Charles Dickens, 
"Thomas Hardy, and Robert Louis Stevenson, and great 
essayists such as John Henry Newman, Walter Pater, 
and John Ruskin. 

World War I grew out of troubles in the Balkans. But 
another cause was the growing strength of the German 
Empire. German industry was developing faster than 
British factories. Germany also built a navy and talked 
of seizing colonies in many parts of the world. 

France, Germany, Great Britain, and other nations 
had agreed in 1830 that Belgium should always be 
neutral. But German armies invaded Belgium in 1914 to 
attack France. Great Britain declared war on Germany, 
Austria-Hungary, and Turkey. Other nations, including 
the United States, joined the war on the side of the 
Allies, and Germany was defeated (see WORLD WAR І). 
During the war, George У changed his family name 
from Saxe-Coburg-Gotha to Windsor. Prime Minister 
David Lloyd George led Parliament during the war 
and represented the country at the Versailles peace 
conference. Great Britain received League of Nations 
mandates over former Turkish possessions in the Near 
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East and German colonies in Africa (see IRAQ; May. 
DATED TERRITORY; PALESTINE). 

Great Britain lost more than 900,000 men in World 
War I, and about 2,100,000 were wounded. Subma. 
rines sank about 7,700,000 tons of British shipping. 

Postwar Problems. The British lost valuable markets 
for coal, ships, machinery, and cotton and woolen 
cloth during World War I. When the war ended, fac. 
tories that had made military goods closed, and many 
workers lost their jobs. The peace treaties caused many 
new problems in other countries, and the Government 
had to station British troops in "Turkey, Egypt, and 
Palestine. India began to demand independence, 

Ireland remained a source of trouble. Irish leaders 
elected to Parliament in 1918 refused to go to London, 
"They set up their own assembly in Dublin, representing 
all southern Ireland. Northern Ireland accepted a 
Home Rule Bill passed by the British Parliament in 
1919, and remained in the United Kingdom. Finally, 
Great Britain recognized southern Ireland as a separate 
dominion, the Irish Free State. 

Many changes took place in the British Government 
during the postwar period. In the last months of the 
war, Parliament passed a bill giving women the right 


to vote. The new Labour party, led by J. Ramsay 
MacDonald, took office for nine months in 1924. Mac- 
Donald became Prime Minister again in 1929. 


The Government helped set up a system of power 
lines to sell electric power cheaply throughout the 
country. In new areas, such as Coventry, industries 
grew up that produced automobiles, clectrical equip- 
ment, and other new goods. But old industrial areas in 
the north and Midlands had thousands of unemployed 
workers, most of them coal miners, textile workers, and 
shipbuilders. A world depression began in 1929. Ву 1931; 
about one of every four British workmen had no job. 

MacDonald formed a cabinet of Labour, Conserva- 
tive, and Liberal party leaders to dea! with the emer- 
gency. Great Britain went off the gold standard and 
gave up its policy of free trade. The Government in- 
creased taxes and cut its own spending 

The British Empire became the British Common- 
wealth of Nations in 1931. Statesmen at the Imperial 
Conference in London in 1926 had declared that the 
Commonwealth nations of Australia, Canada, Ireland, 
New Zealand, South Africa, and the United Kingdom 
should have equal status. The Parliaments of Great 
Britain and the dominions put this principle into law 
by passing the Statute of Westminster in 1931. See 
British COMMONWEALTH or Nations; BrrrisH EMPIRE. 

"Реасе for Our Time.” Adolf Hitler won control 0 
Germany in 1933 and began to rearm the country. But 
Stanley Baldwin, who became British Prime Minister m 
1935, was slow to realize the danger to Great Brita 

King George V died early in 1936. His popular $0? 
came to the throne as Edward VIII. But he wanted © 
marry an American divorcee, Mrs. Wallis Warfiel 
Simpson. The Government, the Church of England, 
and the public opposed the marriage. Edward gave "P 
the throne before his coronation to marry “the woman 
I love,” and his brother became king as George VI. 

Neville Chamberlain became Prime Minister in 1937: 
He pleaded for “peace for our time” and shut his m 
to the aggressions of Germany, Italy, and Japan. Mos 
of the British people supported Chamberlain's policies: 


In 1938, Hitler demanded part of Czechoslovakia. To 
prevent war, Chamberlain flew to Munich and agreed 
to Hitlers demands (see MUNICH AGREEMENT). But 
Hitler seized the rest of Czechoslovakia in March, 1939. 
Great Britain finally began to arm. Ч 
"Their Finest Hour.” World War П began in Europe 
on September 1, 1939, when Germany invaded Poland. 
In 1940, German troops overran western Europe. Cham- 
berlain resigned, and Winston Churchill became Prime 
Minister. In a stirring speech, he promised the British 
people only *blood, toil, tears, and sweat" in a war to 
the bitter end. France fell in June, and Great Britain 
faced Germany and Italy alone. See Wonrp War П. 
The British prepared for an invasion at any moment. 
They tore down street signs and destroyed direction 


markers to confuse enemy paratroops, German air raids 
damaged many British cities in the Battle of Britain 
from September, 1940, to May, 1941. Churchill inspired 
the people by telling them that this was “their finest 


hour.” Parks, lawns, and grazing areas were planted with 
food crops. Severe rationing gave every person his share 
of foods, but milk, eggs, fresh meat, and fruits became 


scarce, In London, many people slept in subway stations 
and underground shelters. There was a strict blackout, 
and the only lights at night came from antiaircraft 


guns and burning buildings hit by German bombs. 
Germany attacked Russia, and Japan attacked United 
States possessions in 1941. Both countries entered the 
war. The Allies stopped German and Japanese advances 
the nexi year. In June, 1944, American and British 
forces invaded France. Germany surrendered on May 7, 
1945. Ai the same time, Allied forces prepared to invade 
Japan. But an American bomber dropped the first 


atomic bomb, on Hiroshima, Japan, in August, and 
the conflict ended quickly. 
Great Britain lost about 360,000 men in World 


War II, About the same number were wounded, and 
some 145,000 civilians died on the home front. The 
country piled up huge debts to other countries. 

A Labour Government swept to power with a social- 
ist program at elections in July, 1945. Clement Attlee, 
Labour party leader, became Prime Minister. During 
the next six years, the Government nationalized the 
Bank of England, the coal mines, the iron and steel 


industry, the railroads, road transportation, and public 
utili A social security system “from the cradle to 


the grave” became law in 1948. It provided free medi- 
cal and dental service, and insurance benefits for all. 

Great changes took place in the Commonwealth after 
World War II. India and Pakistan became independent 
countries within the Commonwealth in 1947, and 
Ceylon, in 1948. Burma became an independent nation 
outside the Commonwealth the same year. In the Near 
East, Great Britain gave up its League of Nations man- 
date over Palestine, and the new state of Israel was 
born. Ireland left the Commonwealth in 1949- 

Great Britain became a leader of the free world in the 
fight to stem Communism. It helped form the North 
Atlantic Treaty Organization (NATO) in 1949, and the 
Southeast Asia Treaty Organization (SEATO) in 1954- 
Tt took part in the various plans to unite western Europe, 
and joined with Commonwealth nations in sponsoring 
the Colombo Plan for economic cooperation in 1950. 
British troops fought in Korea (see KOREAN War). The 
United States maintained 17 air force bases in England. 
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Many Buildings in Britain, such as these in Chester, show the 
influence of the half-timbered construction of Tudor England. 


Diplomatic problems arose in the Near East in 1951. 
Iran’s Government voted to nationalize the British- 
owned Anglo-Iranian Oil Company. Later in the year, 
Egypt denounced the Anglo-Egyptian alliance of 1936 
and demanded that British troops withdraw from the 
Suez Canal Zone and from the Sudan. 

The Labour Government improved Great Britain’s 
difficult economic position only slightly, even with 
financial aid from the United States, In September, 
1949, the British cut the value of the pound from $4.03 
to $2.80. But the nation spent more money in world 
markets than it earned, and devaluation of the pound 
raised prices on the British home market. 

Winston Churchill and the Conservatives returned 
to power in October, 1951. They restored the iron and 
steel and trucking industries to private ownership. 

Elizabeth II came to the throne when her father, 
George VI, died in February, 1952. "Thousands of 
people lined London's streets on June 2, 1953; to watch 
the coronation procession. 

In 1954, Great Britain settled a Suez Canal dispute 
with Egypt and an oil dispute with Iran. British oil 
companies agreed to operate Iran’s oil industry and to 
give Iran half the profits. Under the agreement with 
Egypt, Great Britain agreed to give up control of the 
Suez Canal Zone, and evacuated British troops by 
June, 1956. In another agreement, the two countries 
gave the Sudan independence in January, 1956. 

On April 5, 1955, Sir Winston Churchill resigned as 
Prime Minister. Sir Anthony Eden, who had been 
Foreign Minister, took his place. In October, 1956, 
Great Britain, France, and Israel attacked Egypt after 
Egypt nationalized the Suez Canal, United Nations 
pressure and fear of Russian intervention ended the 
fighting in November. But, with oil shipments dis- 
rupted, an economic crisis struck Great Britain, On 
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Jan. 9, 1957, Eden resigned as Prime Minister and was 
succeeded by Harold Macmillan. 

In 1958, Vivian Fuchs, a British explorer, made the 
first land journey across Antarctica. Queen Elizabeth II 
signed the Life Peerage Act in 1958, permitting women 
to become members of the House of Lords for the first 
time. In 1959, the Conservatives won a majority in 
Parliament for the third straight time since 1951. 
Queen Elizabeth gave birth to her third child, a son, 
in February, 1960. Nigeria and Cyprus received their 
independence. The next year, South Africa withdrew 
from the British Commonwealth. Francis H, HERRICK 

Related Articles. For the ways of life and social and 
cultural achievements of Great Britain, see the sections 
on these topics in ENGLAND; NORTHERN IRELAND; SCOT- 
LAND; WALES. See also the following articles: 

BIOGRAPHIES 


There is a separate biography ofeach ruler and prime 
minister who is listed in the tables in the History section. 
Lists of biographies of other famous Britons appear un- 
der the headings England, Northern Ireland, Scotland, 
and Wales in the Brocrapuy section of the READING 
AND STUDY GUIDE. 


BATTLES AND WARS 


Balaklava, Battle of 
Bering Sea Controversy 
Boer War 


Sepoy Rebellion 
Seven Years’ War 
Succession Wars 


Crimean War Trafalgar 

French and Indian Wars War of 1812 
Korean War Waterloo, Battle of 
Louisbourg World War I 


Revolutionary War in America World War II 


CHIEF CITIES 


Belfast Edinburgh Liverpool Sheffield 
Birmingham Glasgow London 
Bristol Leeds Manchester 
GOVERNMENT 

British Commonwealth Magna Carta 

of Nations Mandated Territory 
Cabinet | Nobility 
Constitution Order in Council 
Exchequer Parliament 


House of Commons 
House of Lords 
Imperialism 


Prime Minister 
Privy Council 
Privy Seal 

History 

British Empire 

Chartism 

Corn Laws 

Industrial Revolution 

Ireland (History) 


Junius Letters 

London Company 

Navigation Act 

Test Act 

Windsor (family) 
PHYSICAL FEATURES 

Avon, River 


Humber, River Scilly Islands 


Ben Lomond Inchcape Rock Severn, River 
Ben Nevis Irish Sea Shetland Islands 
Bristol Channel Land's End Snowdon 
Channel Islands Loch Katrine Tay, River 
Clyde, River Loch Lomond "Thames, River 
Dartmoor Loch Ness Trent, River 
Dee, River Lough Neagh Trossachs 
Derwent, River Man, Isle of Tweed, River 
Doon, River Mersey, River Wash, The 
Dover, Strait of | Minch, The Wight, Isle of 
English Channel Pennine Chain Windermere 
Firth of Clyde Saint George’s Lake 


Firth of Forth 
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Channel 


Propucts 


For Great Britain’s rank among other countries in 
production, see the following articles: 


Barley Iron and Steel Paper 
Coal Leather Potato 
Fishing Industry Manufacturing Publishing 
TREATIES AND AGREEMENTS 
Alabama (ship) League of Nations 
Berlin, Congress of Locarno Conference 
Central Treaty North Atlantic Treaty 
Organization Organization 
Clayton-Bulwer Treaty Southeast Asia Treaty 
Colombo Plan Organization 
Europe, Council of Trent Affair 
European Monetary Triple Entente 


United Nations 
Vienna, Congress of 
Webster- Ashburton Treaty 


Agreement 
Ghent, Treatyof 
Hay-Pauncefote Treaty 
Jay Treaty 

UNCLASSIFIED 

Army (Major Armies) 
Bank of England 
British Museum 
Christmas (In 

Great Britain) 
Clothing (color pictures) 


John Bull 

Lloyd's 

Navy (Major Navies) 

Royal Household of 
Great Britain 

Ship and 


Crown Shipping (table) 

English Literature Victoria Day 

Firth Woman (In Great 

Gibraltar Britain) 

God Save the Queen 

Outline 

I. The Land and Its Resources 

A. Location, Size, and C. Rivers and Bays 
Surface Features D. Natural Resources 

B. Natural Regions E. Climate 

Il. The People and Their Work 
A. The People G. Fisheries 
B. Cities H. Atomic Energy 
C. Manufactures I. Urade 
D. Mining J. Transportation 
E. Shipping K. Communication 
F. Agriculture 

Il. Government 
A. The Crown F. Law Courts 
B. Parliament G. Local Government 
C. The Prime Minister Н. Political Parties | 
D. The Cabinet I. Public Corporations 
E. The Constitution Currency 


IV. History (after 1707) 


Questions 


Which is closer to the North Pole, Great Britain of 
the state of Minnesota? 

Why does Great Britain have a milder climate than the 
northern United States? 

How does Great Britain rank in size among the 
world’s islands? 

What two minerals are most important to Great 
Britain’s industries? 

Who was the Great Commoner? The Old Pretender? 

Where is the largest fish market in the world? 

What are the great documents of British freedom? 

Why is Great Britain so dependent on its merchant 
marine fleet? 

What is ministerial responsibility? A goods wagon? The 
continental shelf? Cabinet government? wish 

What is the real center of authority in the Britis! 
government? „ай? 

Who controls radio and television in Great Brita 

What were the Corn Laws? The *15 and 45? t 

Why is it true that the monarch reigns, but docs is 
rule in Great Britain? 

GREAT CHARTER. Scc MAGNA CARTA. 


GREAT CIRCLE: ROUTE 


NEW. 
YORK 
city 


ROME, 


ITALY 


A Great-Circle Route, solid line, gives the shortest distance 
between New York City and Rome. A globe or aviation map 
shows this clearly, but a flat Mercator map does not. 


GREAT-CIRCLE ROUTE is a term used in navigation. 
It means a route or course which follows the true circum- 


ference of the earth between two points. If an orange is 
sliced exactly in half in any direction, the edge of the 
cut forms a great circle. This edge becomes the short- 


est surface route between any two points through 
which it passes. 

Because the great-circle route is the shortest distance 
between any two points on the earth, it is of great im- 
portance to both ship and airplane navigators. Air- 
planes particularly use the great-circle route, because 
they do not have to avoid land. They can fly straight 
over both land and sea on the great-circle route. See 
AVIATION (color map). 

The surface of a sphere is made up of an infinite num- 
ber of circles, each with its center at the sphere's center. 
Each is the greatest possible circle which can be drawn 
on the surface of the sphere. A great circle's circumfer- 
ence, radius, and diameter equal exactly the sphere's 
circumference, radius, and diameter. Other circles can 
be drawn but they are smaller circles. Being smaller, 
their circles curve more than is necessary to move from 
one point to another on a sphere. 

A great circle cannot be traced exactly on a flat map 
because the surface of a globe is not accurate when it is 
pressed flat. A globe must be used. The globe is used 
with a device called a distance-finder cradle, or with an- 
other device called a spherüneter. The cradle is a circular 
band exactly the size of the globe. 

‘The globe is turned until the two points being routed 
lie along the band. The spherimeter has two flat planes, 
of wood, metal, or cardboard. Both have one side cut 
out to fit the globe exactly and reach halfway around, 
or 180 degrees. They are joined in their centers at right 
angles to each other and fitted on the globe. One of the 
planes has degrees marked on one side and miles on the 
other. The zero marker is placed on one point and the 
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spherimeter is slid around the globe until the other 
point lies along the same plane. ‘The direction is traced 
by marking along the plane. The distance can be read 
both in degrees and in miles. 

See also NAVIGATION. 

GREAT COMMONER is a nickname that has been 
given in the past to such public figures as William Jen- 
nings Bryan and Thaddeus Stevens in the United 
States, and to William Pitt and William E. Gladstone 
in England. Each earned the name through his cham- 
pionship of the rights of the common man. Each of 
these men has a separate article in Wonrp Book. 

GREAT DANE is a large dog, noted for its strength 
and its handsome, proud appearance. The great Dane 
is a smooth or shortcoated breed of the mastiff family. It 
stands about 30 inches high at the shoulder, and weighs 
from 120 to 150 pounds. Great Danes vary in color. 
They may have different shades of tan (fawn), brown 
with black stripes (brindle), white with black spots 
(harlequin), blue, or black. It is the custom to trim, or 
crop, the dog's ears. The great Dane is perhaps the most 
graceful of all large dogs. It has a good temper, is 
obedient, and makes a quiet watchdog. See also Doc 
(color picture, Working Dogs); MASTIFF. Henry P. Davis 

GREAT DIVIDE, or CONTINENTAL DIVIDE, is the 
highland in North America that separates the waters 
flowing into the Atlantic Ocean from those flowing into 
the Pacific. In the United States and Canada, the Great 
Divide is high in the Rocky Mountains. It crosses New 
Mexico, Colorado, Wyoming, Idaho, Montana, British 
Columbia, and Alberta. In Canada, it joins the Height 
of Land, which separates Pacific and Arctic drainage on 
the west from Arctic and Atlantic drainage on the east. 
The Great Divide also runs through Mexico and Central 
America. Jons H. GARLAND 

See also Divrpz (picture). 

GREAT DOG. See Canis MAJOR. 

GREAT EASTERN was the name of the British steam- 
ship used to lay the Atlantic Cable. The Great Eastern, 
built in 1859, weighed 18,915 gross tons, and for many 
years was the largest ship afloat. See also CABLE. 

GREAT ELECTOR. See FREDERICK WILLIAM. 

GREAT EXUMA. See BAHAMAS. 

GREAT FALLS, Mont. (pop. 55,3573 alt. 3:330 ft 
a commercial center and the largest city in the state, 
is about 95 miles northeast of Helena. For loca- 
tion, see MONTANA (color map). It lies near the falls of 
the Missouri River, and was named for them. They 
furnish power for hydroelectric plants. Industries in 
Great Falls include copper, zinc, and petroleum proc- 
essing; printing and publishing; meat packing; the 
production of wire products; and flour milling. Great 
Falls is the home of Malstrom Air Force Base. Paris 
Gibson founded Great Falls in 1883, and it became a 
city in 1888. The seat of Cascade County, it has a 
mayor-council form of government. Donato H. WELSH 

GREAT FALLS, COLLEGE OF, is a liberal arts and 
teacher-training college at Great Falls, Mont. It was 
founded in 1932, and is a privately controlled Catholic 
institution. Courses offered include science, social work, 
humanities, nursing, and medical technology. For en- 
rollment, see UNIVERSITIES AND Corrxars (table). 

GREAT INAGUA. See BAHAMAS. 
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MINNESOTA 


IRON ORE 


Mesabi Range 
The world's greatest 
source of iron ore 


WISCONSIN 


THE GREAT LAKES SYSTEM 


THE WORLD'S GREATEST INLAND WATERWAY; 


The Great Lakes are responsible for the 
growth and development of many industrial 
cifies along their shores. To meet the 
needs of industry, portages became canols, 
rapids became locks, and trading posts be- 
came cities. The ports on the Great Lakes 
often handle more freight in a year than 
all the Pacific and Gulf ports together. 


ILLINOIS 


HEHNNNE COA 
EEE IRON ORE 
©0000 GRIN 


GREAT LAKES. Lakes Superior, Michigan, Huron, 
Erie, and Ontario—the five Great Lakes—are the 
largest group of fresh-water lakes in the world. They 
make up the most important inland waterway in North 
America. These lakes were the chief route used by early 
explorers and settlers of the Northwest Territory. Later, 
the cheap transportation offered by the Great Lakes 
turned this territory into one of the most important 
industrial areas in the United States. 

Of the five lakes, only Lake Michigan lies entirely 
within the United States. The other four lakes are 
shared by the United States and Canada, and form part 
of the boundary between the two countries. The Bound- 
ary Waters Treaty of 1909 provides joint control of the 
lakes by these two countries, Among the chief lake ports 
are Chicago, Milwaukee, and Gary on Lake Michigan; 
Buffalo, Cleveland, Toledo, and Ashtabula on Lake 
Erie; and Duluth and Superior on Lake Superior, Other 
chief ports include Detroit, which lies on a river con- 
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The Chicago area uses great 
quantities of coal and iron 
ore. Indiana Harbor is the 
center of petroleum shipping. 


OTHER BULK FREIGHT l | Chico 


Chicago Sanitary and Ship Canal. This waterway runs 1,622 land miles from 
Chicago to New Orleans, The system includes the Illinois River and the Mississippi River, 


s Grand Hoven 


Package Freight, or things 
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necting Lake Huron and Lake Erie, and Toronto, & 
Canadian port on Lake Ontario. 

Size and Elevation. The combined area of these lakes 
is 94,710 square miles. This is more than the total area 
of the six New England states. Lake Superior 1S the 
largest of the lakes. It is a little smaller than the state o 
Maine and a little larger than South Carolina. Next in 
size is Lake Huron, which is almost as large as We 
Virginia. Lake Michigan has an area equal to the com 
bined areas of Maryland, Massachusetts, and Delaware 
Lake Erie, the shallowest of the Great Lakes, is about 
the size of Vermont. Lake Ontario is the smallest of the 
Great Lakes. It is not quite so large as New Jersey: he 

There is a great difference in the water levels of F 
lakes. Lake Superior lies 602 feet above sea level, E 
Lake Ontario lies 247 feet above sca level. The great i 
change in water levels between one lake and the Rs 
one is the 326-foot drop from Lake Erie to Lake Onta dy 

Drainage. The Great Lakes drain à comparativi 


$ 


The Saint Lawrence Seaway enables ships 
to sail from the Atlantic Ocean to Lake Superior 
by way of the Saint Lawrence River. In the 
1950's, the United States and Canada deep- 
ened the Seaway. Dams and hydroelectric 
plants along the Seaway furnish electric power, 


QUEBEC 
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See >. 


NEW YORK 


New York State Barge Canal. 
This 900-mile waterway sys- 
tem connects Lakes Erie and 
Ontario with New York City, 
by way of the Hudson River. 
It is used by small vessels. 


Coal from the Appalachian 


fields to Lake Erie ports f 


PENNSYLVANIA | 
New York City / 


in water levels is easily seen at Niagara Falls. 

One set of canals, which together are called the Wel- 
land Canal, lies a few miles west of the Niagara River, 
and connects Lake Erie and Lake Ontario. Ships sail 
from Lake Erie into Lake Ontario, down the Saint 
Lawrence River, and on into the Atlantic Ocean. 

‘Another set of canals is called the Soo, or Sault Sainte 
Marie, Canals, These canals are on the Saint Marys 
River, which connects Lake Superior and Lake Huron. 


small area. Many streams empty into the lakes, but they 
are all very small. At one time all the water in the lakes 
drained into the Saint Lawrence River. Today, some of 
the water goes down the Chicago River. The course of 
this river was turned away from Lake Michigan in 1900 
when the Chicago Sanitary and Ship Canal was opened. 
The valleys drained by the lakes lie on the southern 
slope of a height of land which extends across the North 


American continent from ocean to ocean. The area 
drained on the north of the Great Lakes slopes toward 
Hudson Bay. The area drained on the south slopes to- 
ward the Gulf of Mexico. 

Water Routes to the Sea. Some of the Great Lakes 
ports are more than 1,000 miles inland, but ships can 
sail from any of these ports to any other port in the 
world. This has been made possible by three great sets 
of canals and locks built by the governments of the 
United States and Canada. These canals often correct 
differences in water levels of the lakes. The difference 


The Sault Sainte Marie system was built around rapids 
which occur at a 20-foot drop in the Saint Marys River. 
The route to the sea is from Lake Huron to Lake Erie, 
to Lake Ontario, down the Saint Lawrence to the 
Atlantic. 

A third canal group is the Saint Lawrence Seaway, 
officially opened in June, 1959- The Seaway’s system of 
canals and locks stretches for 182 miles from Montreal, 
Que., to Iroquois, Ont., and permits ocean-going ships 
to sail from the Atlantic to Lake Superior, See SAINT 
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LAWRENGE SEAWAY. Ships may also reach the sea from 
the Great Lakes by two other routes. One is through 
the New York State Barge Canal from Buffalo, N.Y., 
to Albany, N.Y., connecting Lake Erie with the Hud- 
son River and the Atlantic Ocean. Another takes ships 
from Lake Michigan to the Gulf of Mexico by way of 
the Chicago Sanitary and Ship Canal, through the Illi- 
nois River, and down the Mississippi. 

Lake Commerce. More than twice as much ship- 
ping tonnage passes through the Soo Canals during a 
year as goes through the Panama Canal. The Great 
Lakes have greatly aided the industrial development of 
the United States, especially in the steel industry. These 
waterways provide a quick route by which iron ore is 
carried from the ports of Duluth and Two Harbors, 
Minn., Superior and Ashland, Wis., and Escanaba and 
Marquette, Mich., to the steelmaking centers in 
northern Indiana, Ohio, and Pennsylvania. 

The lakes also offer the best means of transportation 
for the shipment of the huge wheat crops of western 
Canada and the northern United States to milling 
centers in eastern Canada and at Buffalo, N.Y. Other 
ships carry coal, flour, copper, and manufactured goods 
on the lakes. 

Ice covers the lake harbors and straits for several 
months during the winter. Storms whip up high waves 
on the wide waters, and ships using the lakes must be 
strong and safe. Many of the Great Lakes ships are 
built in shipyards along the lakes. During World War 
П, many warships were built at these shipyards. 

The most common type of ship on the lakes is the ore 
carrier, which is a special kind of ship built for lake 
trade. The ore carrier is a long, awkward-looking craft, 
which lies low in the water when fully loaded. The ship 
contains cabins at its extreme ends. In the center are 


covered openings, called hatches. The ship pulls along. 
side a special dock, and ore is pourcd into the open 
hatches from huge spouts. All the hatches can be filled 
at the same time. A large ore carrier can be loaded with- 
in a few hours. It is unloaded by giant electric shovels, 
On their return trips on the Great Lakes, the ore boats 
often carry coal in the hatches and new automobiles 
on the decks. 


Related Articles in WorLD Book include 
Chicago (Harbor and Lake Michigan 
River Traffic) Lake Ontario 
Chicago Sanitary and Ship Superior 


Joun Н. GARLAND 


Canal 48 Gulf Waterway 
Cleveland New York State 
Detroit Barge Canal 
Detroit River Niagara ав and 
Duluth Niagara River 
Erie Canal saint | vrence River 
Ice Age Saint Lawrence Seaway 
Icebreaker Soo Canals 
Lake Erie Taft, Lovado (picture) 
Lake Huron Welland Ship Canal 

GREAT LAKES NAVAL TRAINING CENTER, Ill., is 
the site of the United States Navy's larvest recruit train- 
ing command. It occupies 1,563 acres along Lake 
Michigan, 40 miles north of Chicago. | he center serves 
as headquarters of the Ninth Naval District, the largest 
naval district in the United States. li also houses the 
Naval Examining Center that processes rating exami- 


nations for the entire navy, a Naval | lospital, a Naval 
Supply Depot, and an Electronics Supply Office. The 
recruit training command provides basic naval training 


and advanced training in various ichnical schools. 
Leading Chicago merchants bought the land in 1904, 
and presented it to the government. {he navy com- 
missioned the center in 1911. It train 25,000 sailors 
at the center in World War I, and шо than 1,000,000 


Jons H. Tompson 


during World War II. 


77210 feet deep 
9.940 sq m. 


Profile of the Great Lakes | 


U.S. Navy 


Novel Trainees March on the Parade Ground at Ross Field, Great Lakes Naval Training Center, for a Review. 


GREAT LAKES-SAINT LAWRENCE SEAWAY. Sce 
SAINT LAWRENCE SEAWAY. 

GREAT LAUREL. See RHODODENDRON. 

GREAT MOGULS, KINGDOM OF THE. Sce Moncot 
Empire (Breakup); Innia (The Mogul Empire). 

GREAT NORTH ROAD. See FrAMINIAN WaY. 

GREAT PACIFICATOR. See Cray, HENRY. 

GREAT PLAINS extend for 2,500 miles from northern 
Canada to southern Texas, and from the Rocky Moun- 
tains castward for about 400 miles. The Great Plains 
form a dry highland that slopes to the Central Lowland 
at a rate of 10 feet a mile. The western boundary along 
the mountain front varies from 4,500 to 6,500 feet in 
height. The eastern boundarv ranges from 1,500 to 
2.000 feet in elevation. In Canada, the Great Plains are 
generally considered to include parts of Alberta and 
Saskatchewan. In the United States, they include 
eastern Montana, Wyoming, Colorado, New Mexico; 
and western North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, and Texas. Joun Н. GARLAND 

See also WESTERN Frontier Lire (Building the 
Frontier). 

GREAT PYRAMID. See PYRAMIDS. 

GREAT PYRENEES is a large dog, which comes from 
the Pyrenees Mountains, where it works as a sheep dog. 
The Great Pyrenees stands between 27 and 32 inches 
high at the shoulders and weighs 90 to 125 pounds. It is 
slightly smaller than the Saint Bernard. It has a thick, 
white coat. The dog has a heavy head and rolling walk, 
like that of the Saint Bernard. See also Doo (color pic- 
ture, Working Dogs). Henry P, Davis 


GREAT SALT LAKE, an inland sea in northwestern 
Utah, is one of the natural wonders of the world. Scien- 
tists believe it was once part of a fresh-water lake which 
lay in that region ages ago and was larger than Lake 
Huron. This ancient lake, called Lake Bonneville by 
geologists, gradually dried up into several smaller lakes. 
The largest is Great Salt Lake. See Отан (color map). 

The area of the lake is greatly affected by the amount 
of rainfall and the amount of water which is with- 
drawn from tributary rivers for irrigation. In winter, 
when evaporation of the water is slowest, the lake 
usually increases greatly in size. On the average, Great 
Salt Lake covers about 1,500 square miles, and is about 
75 miles long and 50 miles wide. 

Great Salt Lake is fed by fresh-water strcams. Yet 
it is from four to seven times as salty as the ocean. 
This is because the waters of the Great Salt Lake 
do not drain away, but dry up, leaving the salt de- 
posit behind. About 200,000 tons of common salt are 
taken from the lake every year. The lake waters contain 
three parts of salt to every part of other minerals. 
Some Glauber's salt, a chemical used in medicines and 
in industry, is also taken (see GrAUBER'S SALT). 

The shores of the several islands in the lake are 
white with salt. These islands are breeding grounds 
for large flocks of gulls, ducks, geese, and pelicans. The 
largest is Antelope Island, where farmers grow alfalfa 
and raise cattle. There is also a herd of wild buffalo on 
Antelope Island. There are no fish in Great Salt Lake, 
but the waters do contain a small brine shrimp. A tiny 
fly also lives in the water during its grub stage. 
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Fairchild Aerial Surveys, Inc, 

The Shores of Several Islands in Great Salt Lake are 

whitened with salt, above. Trains cross the central part of the 

lake, below. The map inset shows the lake's location in Utah. 
i X 


Lakeside 


@ SALT LAKE CITY 


Mounds of Salt result when water is pumped from the Great 
Salt Lake and evaporates in the sun. The salt then goes to refineries. 
Utah Tourist and Publicity Council 


A pleasure resort, called Saltair, has been built on the 
southeastern shore. Tourists bathe there in the salt 


water, in which a person cannot sink. 1 һе Southern 
Pacific railway crosses the central part of the lake on 
the Lucin Cutoff. It uses a 13-mile-long rock-fill dike, 
completed in 1959. The dike replaced a wooden trestle 


built in 1904. ^. R. 
See also Great Basin. 
GREAT SALT LAKE DESERT is a low, fl: 

in northwestern Utah, just west of Salt I 

extends south for about 110 miles fro: 

Creek Mountains, and borders on Nevad 

covers about 4,000 square miles. For loca: 

(color map). The Bonneville Speedway, also called the 

Bonneville Salt Flats, occupies about 100 square miles 

of extremely level salt beds near Wendover. close to the 

Nevada border. The salt there is as hard as cement, and 

racing drivers have set a number of international speed 

records on the Bonneville Speedway. \Vorld speed 
records for automobiles were established on it by 

Malcolm Campbell (1935), Captain George E. T. 

Eyston (1938), and John Cobb (1947). For many years, 

the desert acted as a barrier to westward travel. 
GREAT SAND DUNES NATIONAL MONUMENT is 

in southern Colorado, about 38 miles by road northeast 
of Alamosa. The national monument, established by 
Congress in 1932, covers an area of 36,740.32 acres, or 
about 56 square miles. Its sand dunes, deposited over 
thousands of years by southwesterly winds rising against 
the lofty Sangre de Cristo Mountains, ат ımong the 
largest and highest dunes in the United Siates. Some 
of the dunes are more than 1,500 feet high. 

GREAT SCHISM. See Curisrianrry (1 leresies and 


MORTENSEN 


t. arid region 
ke City. It 
the Grouse 
The desert 
. see UTAH 


Schisms); Pope (The Troubles of the Papacy): SIGISMUND. 

GREAT SEAL OF THE UNITED STATES, lso called 
SEAL or THE UNITED STATES, symbolizes the sovereignty 
of the United States. The government adopted it on 
June 20, 1782. It uses the seal to authenticate impor- 
tant documents. European countries had long used 
seals, and the new nation signified its equal rank by 


adopting its own seal, 

William Barton, a specialist in heraldry, advised the 
committee designing the seal. He designed most of the 
reverse side. Charles Thomson, secretary of the Con- 
gress, prepared the design for the face of the seal. 

The Face bears the design used on official documents. 
The American eagle, with an escutcheon, or shield, on 
its breast, symbolizes America’s self-reliance. Its pose is 
rather stiff because it is displayed in heraldic style. The 
13 vertical stripes on the escutcheon came from the flag 
of 1777, but seven are white, while in the 1777 flag seven 
are red. The blue chief above the stripes in 1782 sym- 
bolized congress, But since 1789, it has meant all 
branches of the United States government. The eagle 
holds an olive branch of 13 leaves and 13 olives in is 
right talon, and 13 arrows in its left. It prefers to live in 
peace, but can wage war. In its beak is a scroll inscribed 
E pluribus unum, or One (nation) out of many (states). 
Above its head is the 13-star “new constellation" of the 
1777 flag, enclosed in a glory, or golden radiance, break- 
ing through a cloud. See Unrrep SraTEs, GOVERN- 
MENT OF (color picture). 

The Reverse Side of the seal may be seen on the back 
of the one-dollar bill, but it has never been used as à 
seal. A pyramid of 13 courses of stone, representing the 


Union, is watch d over by the Eye of Providence, en- 
closed in its tra jitional triangle. The upper motto 
Annuit coeptis, vans He (God) has favored our nd GE 
ings. The lowe оно. Novus ordo seclorum, means the 
new order of the that began in 1776, the date on the 
base of the руга. 

The present olficial drawing of the seal was made in 
1885, when a loui th die was cut. The fifth die, which 
replaced it in 1904, is still in use. This die is on per- 
manent exhibition in the Department of State Building 
in Washingto: D.C., and may be seen in action by 
appointment Donato HKU 

See also E P1 s 


RIBUS UNUM. 


NORTHWEST 
TERRITORIES 


Great Slave Lake Lies in Northern Canada. 


E SLAVE LAKE, one of the largest lakes in 
Mr T covers 11,170 square miles in Canada’s 
КЫҢ» om deines It lies about 250 miles east of 
m y Mountains. For location, see NORTHWEST 
Rive DRIES (map). The lake is fed chiefly by the Slave 
А ег, which combines the waters of the Peace and 
Athabasca systems. Its outlet forms the beginning of 

the great Mackenzie River. 
бе шу connects the south shore with a railroad 
rr i T small settlements lie around the lake. 
War II Ps fishing has become important since World 
$2 . The market value of the annual catch exceeds 
mor . Good timber on the south provides another 
es. income in the area. On the same side, a 
qu 8 and smelting company has developed a large 

posit of lead-zinc ore. 
arat Slave Lake was named after the Slave tribe 
n ians who lived in the area. Atrrep LEROY Burt 
ee SMOKY MOUNTAINS are so named because 
ron usually covered by a smoky mist or haze. They 
dA ong the highest and most rugged mountains In 
Appalachian system. 

me мк form the boundary between Ten- 
iio (сог North: Carolina. For location, see TENNES- 
(6,642 à map). The highest peak is Clingmans Dome 
Sere eet). Other peaks that are about or somewhat 
r 6,000 feet high include Mount Collins, Mount Le 


‘Tennessee Conservation Department 


Charlies Bunion Peak in the Great Smokies is one of 


the many strange, treeless mountaintops in this national park. 


Conte, Mount Kephart, Mount Chapman, Tricorner 
Knob, Mount Guyot, and Cam’s Knob. The mountain 
slopes are covered with hardwood and evergreen forests 
which supply valuable timber. 

Minerals found in this area include clay, and a little 
gold and copper. Agriculture is limited to a few small 
mountain valleys and basins. In 1930, most of this 
mountain area was set aside by the federal government 
as a national park. E. WILLARD MILLER 

See also BLUE RIDGE MOUNTAINS; CLINGMANS Dome; 
GREAT SMOKY MOUNTAINS NATIONAL PARK. 

GREAT SMOKY MOUNTAINS NATIONAL PARK 
contains the most extensive virgin hardwood and red 
spruce forests in the United States. It lies on either side 
of the boundary between North Carolina and Tennes- 
see, with about half its area in each state. The park has 
an area of 511 677.98 acres. For location, sec TEN- 
NESSEE (color map). 

Most of the Great Smoky Mountains lie in the park. 
Sixteen peaks in the park are more than 6,000 feet high. 
The highest peak is Clingmans Dome; which rises to 
6,642 feet in southeastern Tennessee. See GREAT SMOKY 
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MOUNTAINS; CLINGMANS Dome. 

There are about 150 kinds of trees in the park. 
Spruce, fir, and hemlock cover the highest mountains 
and slopes. Many kinds of shrubs and flowering plants 
grow in the park area. These include several varieties of 
delicate orchids. There are about 600 miles of clear, 
spring-fed streams which often end in roaring falls. These 
streams are full of trout. The famous Appalachian Trail 
winds through the park for more than 70 miles, 

Cherokee Indians were the region’s first settlers. 
Today, a number of mountaineers live in the area 
around the park. The National Park Service maintains 
several pioneer homes in the park. 

In 1926, Congress passed a bill to create the Great 
Smoky Mountains National Park. The scenic park area 
was donated to the United States in 1930 by North 
Carolina and Tennessee. Federal financial aid, supple- 
mented by a large gift from John D. Rockefeller, Jr., 
also helped establish the park. HERBERT Е. KAHLER 

GREAT STAR FLAG. See Frac (Changes in the 
United States Flag). 

GREAT STONE FACE. See WHITE MOUNTAINS, 

GREAT TREK. Scc SourH Arrica (History). 

GREAT VALLEY. See CALIFORNIA (Land Regions). 

GREAT VICTORIA DESERT, an area of shifting sand 
dunes, stretches for about 800 miles across southwestern 
Australia. The desert covers an area of about 250,000 
square miles. Because it merges on the north into the 
Gibson Desert, its area is not sharply defined. The desert 
lies north of the Nullarbor Plain. At some points the 
Great Victoria Desert spreads southward, to an area 
about 20 miles from the southern coast of Australia. 
Several small salt lakes lie in the center of this area. 
For location, see AusTRaLIa (color map). c. M. H. Сглкк 

GREAT WALL OF CHINA is the longest fortified line 
ever built. It stretches for more than 1,500 miles, wind- 
ing through northern China from Lin-yu on the eastern 
coast to Kansu province in north-central China. Among 
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The Great Wall of China 
was built to keep out the invad- 
ing Tartars. The wall is consid. 
ered a remarkable engineer. 
ing feat. It follows a winding 
course over mountains and 
valleys, and is «s long as from 
New York City to Omaha, or 
from the city of Quebec to 
Winnipeg, Canada, The wall is 
built of brick or dressed granite 
shell, filled with earth, and 
covered with a very hard coat- 
ing of bricks in lime. At a point 
near Kalgan, i! has been cut to 
admit the railway from Peking. 


“Hien 
MONGOLIA ,— o 
A 


Mukden 


Brown Bros. 


the Chinese, it is often described as the Iall of Ten 


Thousand Li. The li is a Chinese measurement, and is 
equal to one third of a mile. 

The wall stands about 25 feet high. Towers from 35 
to 40 feet high were built into the wall every 200 to 300 
yards. The wall tapers from a width of 25 [cet at the 
base to about 15 feet at the top. Its sides «re made of 
earth, brick, and stone. The top is paved with bricks 


set in lime, forming a roadway for horsemen. 

The Great Wall was built entirely by hand and took 
hundreds of years to complete. The first Ch'in emperor 
is credited with joining shorter walls to form the Great 
Wall. Archaeological investigations in recent years re- 
veal that walls were built before the Ch'in period 
(221 to 207 в.с.). In the deserts of remote Sinkiang, Sir 
Aurel Stein found traces of a wall that was built later 
during the Han period (206 в.с. to д.р. 221). Such walls 
were one of the main defenses against nomad attack. 

Under the short-lived but powerful Sui dynasty 
(А.р. 589 to 618), the Great Wall was expanded. More 
work was done on it during the Ming dynasty, from 
1368 to 1644, but later rulers neglected it. The com- 
munist government in China has rebuilt parts of the 
Great Wall. H. F. SCHURMANN 

See also CHINA (History; color map). 

GREAT WHITE FLEET. See Navy, U.S. (History). 

GREAT YARMOUTH, YAZR muth (pop. 51,500; alt. 
25 ft.), is the center of the herring-fishing industry on 
the east coast of England. It produces cured herrings 
called Yarmouth bloaters. The city is about 122 miles 
northeast of London (see Great Bmrram [color 
тар]). It is famous for the Rows, a district of more 
than 140 narrow parallel lanes. Some of the lanes are 
only 3 to 5 feet wide. Great Yarmouth has an old church 
that is said to be the largest parish church in England. 
The town is the setting for part of Charles Dickens 
David Copperfield. Francis H. HERRICK 

GREAVE. Scc ARMOR. 


GREAVES, CAPTAIN, or RED LEGS, was a Scotch- 
Trish pirate in the 1670's. He became a pirate when he 
accidentally climbed aboard a pirate ship to escape a 
cruel master. He killed the pirate captain in a duel, and 
was elected captain. He was a successful pirate, but he 
never robbed the poor or mistreated prisoners. He re- 
tired after capturing an island off the Venezuelan coast. 
He was imprisoned for piracy in 1680, but an earth- 
quake destroy ed the prison. He won a pardon, and was 
loved and respected when he died. 

GREBE, л, is any of a group of diving birds. Grebes 
dive under water to get fish to eat. There are about 20 


WILLARD H. BONNER 


kinds of grebes, and they live throughout the world. 
About six kinds live in North America. 
Grebes arc strange-looking birds with strange habits. 


They have long, flattened bodies, thickly covered with 
waterproof feathers. They do not have webbed feet like 
most diving birds. But each toe has a separate flaplike 
membrane. Their wings and tails are short. Their legs 
are far back on their bodies, and their feet are long. 
This makes the birds clumsy and almost helpless on 
land. But grebes dive and swim with such ease that 
they have been called hell-divers and water witches. 
Grebes do not like to fly, and have great difficulty get- 
ting off the ground. But once they are in the air, they 
can fly long distances. 

Grebes make nests of decaying plants and water- 
soaked grasses. They build the nests in the shallow 
water of lakes or ponds, usually in rushes. The nests 
float like rañs on the rising and falling water. The 
young can swim as soon as they hatch. When they grow 
tired, they rest in air pockets formed on the undersides 
of their mother's wings. Scientists believe that grebes 
are the only birds that carry their young under the 
water surface. Many grebes were once killed for their 
feathers, which were used to decorate women’s hats. 
The birds are now protected by law. 

The North American species of grebes include the 
large western, or swan; the red-necked, or Holboell’s; the 
pied-billed, or dabchick; the horned; and the eared. 


Scientific Classification. Grebes make up the family 
Podicipedidae. The western grebe is genus Aechmophorus, 
species occidentalis. Holboell’s is Podiceps grisegena. The 


El Greco painted Portrait of a 
Man, above, using a dark back- 
ground for contrast, Agony in 
the Garden, right, is one of 
his famous religious paintings. 


GRECO, JOSE 


horned is P. auritus, the eared P. nigricollis. The pied- 
billed is Podilymbus podiceps. ALFRED M. BAILEY 

See also Biro (color pictures, Water Birds, Bird Nests). 

GRECO, GRAY koh, EL (15412-1614), was one of the 
greatest painters in the history of art. Although born on 
the island of Crete, he did most of his work in Spain. 
His paintings reflected the mysticism and religious emo- 
tionalism of that country better than the works of any 
native-born Spaniard. 

In his elongated and twisted figures, the undulating 
lines of his designs, and his use of color, El Greco re- 
vealed an inspiration and a disdain of material truth 
that can be found elsewhere only in the works of con- 
temporary painters. For this reason, he is considered one 
of the forerunners of contemporary art. In his great 
masterpiece, Burial of Count Orgaz, he achieved an un- 
derstanding of how to express in material form the 
relationship between the natural and the supernatural. 

El Greco painted several outstanding religious works. 
His paintings, Christ Carrying the Cross and Pietà, appear 
in color in the Jesus Cursrt article. In his portraits, he 
often distorted anatomy, but always revealed the per- 
sonality of the sitter. His View of Toledo is considered 
the greatest landscape painting in the history of art. It 
appears in color in the PAINTING article. 

El Greco was born DOMENIKOS THEOTOKOPOULOS on 
the island of Crete. While young, he went to Venice 
and studied under the painter Titian. The Italian 
painters Correggio and Michelangelo also influenced 
him. He later made his way to Spain and, at the age 
of 36, settled in Toledo. Epwarp S. SHORTER 

See also RESURRECTION (picture); VIRGIN MARY (pic- 


ture). Ў 
GRECO, GRECK oh, JOSE (1918- ), became one 
of the world’s best Spanish dancers. He learned Spanish 


dancing in New York City. In 1942, the dancer Argen- 
tinita saw Greco in a night club and asked him to join 
her act. He soon became her partner. He later danced 
with her sister, Pilar López, in Madrid. Greco formed 
his own company in 1949. He was born in Italy and 
grew up in Brooklyn, NY. LILLIAN MOORE 


The Art Institute of Chicago 
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Ruins of Temples may be 
found throughout Greece as 
reminders of the country's 
great history. The Parthenon, 
left, is a famous example of 
Doric architecture. 


A Whitewashed Monastery 
stands on rocky Thíra, one 
of the many small islands of 
Greece. Farm families arrive 
on mules for early morning 


services. 


Gendreau 


GREECE is a mountainous kingdom in southeastern 
Europe. It was once the center of a powerful and far- 
flung civilization. But modern Greece is a little smaller 
than Alabama, and has fewer people than live in Texas. 
Greeks call their country VASILION Tis ErLApos, which 
means KINGDOM or HELLAS. Hellas is an ancient name for 
Greece, and the Greeks call themselves Hellenes. Athens 
is the capital and largest city. 

Morc than half the people make their living by farm- 
ing. Gray-green olive trees and grape vincyards grow on 
the mountain slopes that cover four fifths of the country. 
Greece is a seafaring nation and more than 300 Greek 
merchant ships carry goods throughout the world. 

'The blue waters of the Mediterranean Sea border 
Greece on three sides. Many gulfs, bays, and inlets 
help form one of the longest coast lines of any European 
country. Hundreds of rocky islands make up about one 
fifth of the area of the country. The largest Greek island, 
Crete, was the seat of the ancient seagoing Aegean 
civilization. 1 

Greece is one of the Western democracies, and is a 
member of the United Nations and the North Atlantic 
Treaty Organization. For the relationship of modern 
Greece to other European countries, see EUROPE; 
NORTH ATLANTIC TREATY ORGANIZATION. 

'The culture, art, and traditions of ancient Greece 
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For a 


provided the basis for Western civilization. 
description of life in ancient Greece, see the separate 
article on GREECE, ANCIENT. 


The Land and Its Resources 


Location and Size. Most of Greece lies in the southern 


part of the Balkan Peninsula. Southern Greece covers 
the Peloponnesus, a peninsula connected with the Greek 
mainland by the Isthmus of Corinth. Several hundred 
Greek islands form steppingstones across the Aegean 


Sea to Turkey. The communist countries of Albania, 
Yugoslavia, and Bulgaria lie along the northern bound- 
ary of Greece. The eastern tip of northern Greece 
borders Turkey. The Aegean Sea, the Sea of Crete, and 
the Ionian Sea, all arms of the Mediterranean Sea, rim 
the rest of Greece. The Color Map with this article 
shows that bodies of water lie on three sides of the 
country. Greece covers 51,182 square miles. 

Land Regions. Greece may be divided into four 
land regions. They are: (1) northern Greece, (2) central 
Greece, (3) southern Greece, and (4) the islands. — 

Northern Greece. The northeastern part of Greece 18 
mostly a series of low-lying coastal plains. It includes 
the ancient regions of Macedonia, Thessaly, and 
Epirus. The three-pronged Khalkidhiki Peninsula juts 
southeastward into the Aegean Sea in this region. 
Mount Athos, a self-governing community of 20 Eastern 
Orthodox monasteries, stands at the tip of the eastern- 
most prong. No women or female animals have ever 
been allowed to enter this community. 

The rest of northern Greece has high mountain ranges 
that stretch from north to south and enclose fertile 
valleys. Some of the mountains rise steeply from the 
seashore. The Pindus Mountains extend the entire 


David Seymour, Magnum; Pix 


length of northern Greece. Many mountains in this 
range arc famous in legend and history. Mount Olym- 
pus, near the northeastern coast, was the fabled home of 


the ancient Greek gods. According to Greek legend, 
Apollo, the god of light, often visited Mount Parnassus 
on the Gulf of Corinth. 

Central Greece is the southeastern corner of the main- 
land. It has many plains, separated from each other by 
mountains or by the sea. Athens and other ancient city- 
states developed on these plains (see Crry-STATE). 


FACTS IN BRIEF 


Form of Government: Constitutional monarchy. 

Capital: Athens. 

Official Language: Greck. 

Divisions: 51 nomoi, or departments. 

Head of State: King. 

Parliament: 300 members, elected by popular vote for 
four-year terms. 

Area: 51,182 sq. mi. Greatest disiance, mainland, (north- 
south) 331 miles; (east-west) 283 miles. Coast line, main- 
land, about 2,500 miles; islands, about 6,350 miles. 

Elevation: Highest, Mount Olympus, 9,550 feet above 
sea level; Lowest, sea level. 

Population: 7,631,124. Density, 149 persons per sq. mi. 
Distribution, rural, 62 per cent; urban, 38 per cent. 

Chief Products: Agricultural, currants, figs, grapes. 
olives, raisins, tobacco, goats, sheep. Manufactured and 
ssed, cheese, cigarettes, olive oil, wine. Mineral, 
bauxite, lead, marble, silver. 

Flag: The flag has five blue and four white horizontal 
stripes, with a white cross in a blue canton. Sec FLAG 
(color picture, Flags of Europe). 

National Anthem: *Imnos pros tin Eleftherian” (“The 
Hymn to Liberty”). 

National Holiday: Independence Day, March 25. 

Money: Basic unit, Drachma. For its value in dollars, 
see Money (table, Values). Sce also DRACHMA. 


ана 


Evzones of the Greek Royal Guard act as the honor guard 
at the royal palace and the Tomb of the Unknown Soldier in 
Athens. Their unusual uniforms lend color to parades. 


Southern Greece consists of the mountainous Pelopon- 
nesus, The western part has coastal plains and low- 
lands, Twice as many people live here as in the barren, 
stony eastern part of southern Greece. 

Islands make up about one fifth of the territory of 
Greece. There are more than 200 islands in the Cyclades, 
a series of islands extending into the Aegean Sea east of 
the Peloponnesus. The Dodecanese, or Sporades, form 
another group of Aegean islands. These 12 islands lie 
much closer to Turkey than to Greece. Historic Rhodes 
is in the Dodecanese. Crete, which lies about 60 miles 
southeast of the Peloponnesus, is the largest island of 
Greece. Crete covers a little more than 3,000 square 
miles. Euboea, the second largest island, lies just east of 
central Greece. The Ionian Islands lie off the western 
coast. At one point, the Strait of Otranto on the west 
separates Greece from Italy by less than 50 miles. 

Coast Line. The coast line of the Greek mainland 
and the Peloponnesus looks somewhat like the coast of 
New England. Many gulfs and bays cut far into the 
land. The deep gulfs of Corinth and Aegina almost 
separate the Peloponnesus from the mainland. The 
Greek islands have a total coast line of about 6,350 
miles. The mainland of Greece has about 2,500 miles 
of coast line. 

Rivers and Lakes. The rivers of Greece become rush- 

in the spring. Most of them 
ource of water for irrigation in 
summer because they dry up. Boats cannot sail on the 
rivers because part of the time the currents flow too 
swiftly, and the rest of the time there is no water. The 
chief rivers are the Akheloos in central Greece and 
the Alpheus in the Peloponnesus. The Aliakmon is the 
chief river in northern Greece. Surface water often sinks 
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ing mountain torrents 
cannot be used as a s 


GREECE 


ROMANIA 


acs. 


Greece Lies at the Tip of the Balkan Peninsula. 


through holes in the limestone beneath the soil. 

The lakes of Greece are neither large nor important. 
The main ones include lakes Voiveis and Trikhonis. 

Natural Resources. Greece has large deposits of 
lignite, a low-grade coal, and small deposits of many 
other minerals. The most important ones include lead, 
silver, bauxite, nickel, chromite, iron, copper, and tin. 
The country has a great deal of white and colored 
marble. Greece has no petroleum deposits. 

The thin soil is not good for farming, and must be 
cultivated carefully. Marsh areas have been drained to 
increase the amount of farm land, but only about one 
fifth of the country can be cultivated. 

Climate. Winters are long and bitter in the moun- 
tains, where the temperature averages about 15° to 
30°F. The climate is milder on the plains near the sea, 
where winter temperatures seldom drop below 40° to 
50°F. In general summers are hot. The average 
summer temperature in Athens, for instance, is 81°F. 
There is little rain except in winter, when four inches 
a month usually falls. Summer air is clear and dry. 


Life of the People 


The People. Greece has a population of 7,631,124. 
There are about 150 persons to the square mile. This 
is about three times as many as in the United States. 
Almost two thirds of the people live in farm areas, and a 
little more than one third live in city areas. The modern 
Greeks have assimilated many foreign elements, but 
are more Greek than anything else. Turks and Slavs 
make up about 2 per cent of the country’s population. 

Language. Many English words come from the 
Greek language, and all the alphabets of European 
countries are based on the Greek alphabet. For a 
history of the language, see GREEK LANGUAGE. 

Family Life. Greek families are close-knit. The 
father is the central authority. He earns the money, 
makes the major decisions, and takes part in local 
activities. The mother stays close to the home, manag- 
ing it and raising the children. 

Shelter. Most Greek homes have thick stone walls. 
These walls help keep the homes warm during the 
winter, and cool during the summer. The walls are 
usually whitewashed. Houses in farm areas average 
three to four rooms in size. They usually have one 
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story, with a sleeping loft, and only a few pieces of 
furniture. The kitchen serves as the center of family life. 
City homes are larger and better furnished. Many city 
people live in apartments. 

Food. Favorite food dishes include fish, lamb, olives, 
and fruit. The people use much olive oil for cooking. 
Typical Greek dishes include souvlakia (lamb cooked 
on a skewer), moussaka (eggplant stuffed with ground 
lamb), and soupa avgolemono (lemon-flavored chicken 
soup). 

Clothing. Most of the people wear clothing similar 
to that worn in North America. On feast days, they 
sometimes dress in elaborate, colorful costumes. The 
men may wear long woolen tights and heavily braided 
jackets. The women appear in long, brightly colored 
skirts and full-sleeved white blouses. They wear strings 


The United States Is 70 Times Larger than Greece. 


of gold bangles around their necks. See also CLOTHING 
(color picture, Europe). 

Recreation. Water sports such as fishing, swimming, 
and boating are especially popular. Many Greeks also 
enjoy hunting, mountain climbing, and hiking. 

A popular form of entertainment in Greece is the 
Karagiozis, or shadow play. It is performed with a 
screen. The “actors” are cardboard figures that are 
moved about with long sticks, Lamps or candles behind 
the cardboard actors throw their shadows on the screen. 
The hero of every performance is Karagiozis, a hunch- 
backed dwarf. He is a clever troublemaker who invents 
stories to obtain food for his family. 

City Life. Greece has more than 20 cities with over 
20,000 people, and also a number of smaller cities. The 
largest cities are Athens, Salonika, and Piraeus. All 
the cities lie on or near water, and most of them 
started as city-states. Few of the buildings are more 
than four or five stories high. 

Life in cities such as Athens and Salonika is much 
like that in the United States and Canada. The other 
cities offer fewer employment opportunities. See the 
separate articles on Greek cities listed in the Related 
Articles at the end of this article. 

Country Life. The hardy Greek farmers live under 
difficult conditions. The rugged countryside has poor 
soil. The farmers lead simple lives and eat plain food. 
Most farms are small, averaging about five acres. 1 he 
average farm has a small house and several buildings 
for livestock. It also has a vegetable garden, in addition 
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CENTRAL GREECE AND 
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THESSALY 
(THESSALIA).. .B3 
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Political Divisions 
(Nomes) 


Names not shown on map. 
Index key shows general 
location. 
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Cities 


Agrinion, 20,048 
Aitolikón, 5,959 


comu 


Alistráti, ‘4,951. 
Almirós, 7,03 
Amaliás, 15,189. 
Amfissa, 5,553. 
Andros, 2,236. . 
Ano Theológos, 2,320. . 
Ano Viánnos, 1,961, . 
Anóyia, 3,072... 

Apíranthos, 2,438 
Areópolis, 1,217 
Argalastí 3,021. . 
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Source: Latest available official figures. 


* Population of metropolitan area, including suburbs. 


Argos, 13,163......... c 
Árgos Orestikón, 4,292 . 
Argostólion, 8,724. . .. 
Arnissa, 2915 
Arta, 12,947. . 
Astakés, 2,992 
Atalandi, 4,277 
Athens (Мир, $ 565,0 
[ei Ups 86) 
Ayia, 2,8; 
Ayia КОН 4,357. 
Ayiassos, 5,692 к 
Áyios Nikólaos, 3, 32. 
Di OER 
Dhimitsána, DS 
Dráma, 29, 498... 
Édhessa, 14, We 
Ekhínos, 4,005. . 
Elassón, 5,755 
Eressós, 3,301 .. . 
Erithraí, 3,495 
Fársala, 5,768.. 
Filiatrá, 9,209., 
Florina, 12,270 ч 
ба!ахїйһїоп, 2,240... 
Gargaliánoi, 7,658. . . 
Grevená, RO URGE 
Ídhra, 2,843 £ 
lerápetra 5,516 
lerissós, 2,768... . 
Igoumenitsa, 2,448. 
loánnina, 32,315...... B 
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Istiala, 5,364. 
ва, 2,532. 
Itháki, 2,760. 
Kalámai, 37,781. 
Kalavrita, 2,208. 
Kálimnos, 9,683. 
Kardhítsa, 18, z 
Капа, 453. . 
Káristos, 3118. 
Karlóvasi, 5,024. 
Karpenision, 3,70 
Kastélli, 2,205. . 
Kastoría, 9,468.. 
Kástron, 3,497 . . 
Kateríni, 24,605. 
Katokhf, 1,750 


Khalkís, 23,786 
Khaniá (Canea 
33,211.. 
Khios, 24,361.. 
Khóra Sfakíon, 382 
KhrisoGpolis, 5,041 
Kilkís, 9,702 
Killini, 744 
Kími, 4,071... 
Kiparissía, 5,032. 
Kithira, 997.. 
Komotini, 29,734 
Kónitsa, 3,716. . 
Kórinthos (Corintt), 
17,728. . 


Kós, 8,863.. 
Kozáni, 17,651. 
Kranidhion, 4,3 
Krokeaí, 3,012. 
Lamía, 22,353. 
Langadhás, 7,6 
Larisa, 41,016. 
Гаугіоп, 6,842. 
Leonídhion, 3,356 
Levádhia, 10,915. 
Levkás, 6,54 
Limni, 3,398. 
Litókhoron, 5,032 
Loutrá Aidhipsoti, 
5,028 


Mándra, 3,594. 
Marathón, 2,515.. 
Markepaulon ы * 5094. 
Megalopolis, 2,88. 
Mégara, 13, 863. 
Mélambes, 1414 
Mesolóngion, 121/954 
Messini, 7,722...... 
Methóni, 2,087. 
Métsovon, 2, 79 
Miléai, 1,983. 
Mitilini, 25,518. 
Moláoi, 3,026 Pm 


Monemvasia, 638. . 
MoGdhros, 1,720. . 
Mytilene, see Mitilfni 
Navpaktos, 6,561. . 


Paramithia, ie: 
Pátrai (Patras), 79,014 
Phlorina, see Florina 
Piraiévs, 186,014 


Plomárion, 5,887 
Polfkhnitos, 6,071... 
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gean Sea. 
Alyina (Aegina) Ist). 
Akhel 160s д Ч 


fi (Isl)... 
Andikithira (Isl.) .. 


Dodecanese, see 'Sporad 
Erimanthos (Мїп.)..... с 
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Gulf SAmvaka 


Gulf of ШШЕ 
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Sérvia, 3,236... 
Siátista, 4,980. . 
Sidhirdkastron, 7,754 
Siki&, 2,457 
Sikionfa, 5113. 
Ѕ1гоѕ, 16,971... 
Sitía, 4,393. 
Skiros, 3,395 
Sofádhes, 4,046 
Souflfon, 7,435.. 
Spárti (Sparta), 7; 
Stilis, 3,606... . 
Thásos, 1,749. ...... 
Thebes, see Thivai 
Thérmon, 2665 
Thessaloniki, 217,088. 
Thivai, 12.582. . 
Tinos, 2,758. . ... 
Tírnavos, 10; 662. 
Trícca, see Trikkala ` 
Trikkala, 23,385. 
Tripolis, 17,585 
Vathi, 5,052 
Velestínon, 2,984 
Véroia, 21,844 
Vólos, 51,144 
Vónitsa, 2,796... .. 
Xánthi, 25,700 
Yiannitsá, 16,640 
Yithion, 7,112, 
Zagorá, 3,223 
Zákinthos, 11,126. .... 
Zevgolatió, 1,089, ..... 
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Physical Features 


Khalkidhikl Peninsula. 
Khfos (Chios) (Isl.) 
Kithira (Cythera) (Isl.) 
Kíthnos (Isl.) e 
Kós (Isl.) 
Lake Vistonis 
Lake Voiviis 
Lake Volvi 
Lésvos (Isl.) 
Lévithos (Isl.)...... 
Levkás (Leucas) (Isl. 
Limnos (Isl.) 
Mikonos (Isl.) 
Milos (Isl.) 
Mount Athos. . . 
Mount Ida 
Mount Olympus 
Mycenae (Ruins). . 
Náxos (Isl.).... 
Néstos R 
Nísiros (Isl.) E 
Northern Gulf of 
Ewoia $ 
Northern Sporades 
(Is. 


s.) 3 
Olympia (Ruins). Б 
Othris Mts... 
Parnassós (Mtn. 
Páros (Isl.) 
Pátmos (Isl. 
Рахої (Isl.). 
Pélagos (Isl 
Pindus Mts 
Piniós R.. 
Psará (Isl 1.) 
Ródhos ШО (Is). 
Samos (151.) . 
Samothráki (80 2 
Sária (Isl.). . 
Saronic Gulf. 


Síros (Isl.). 
Skantzoura (Is 
Skiathos (Isl.) 
Skíros (Isl.)...... 
Skópelos SEN 
Sperkhiós R 

Sporades (Dodecanese) 


(Is.) 
Strofádhes (isl.) 
Taygetus Mts 
Thásos (Isl.). 
Thíra (tsk 3n 
Tilos (Isl.) 
Tínos (Isl. 
Yiaros (Isl.). 
Zákinthos (Zante) 
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* Place names marked by an asterisk do not appear on the map. Key shows general location. 


to its cultivated fields, vineyards, or orchards. 

Buildings in the many small villages are usually 
small and neat. The mountain sides on which the 
villages stand are often so steep that the houses seem 
to be built on top of each other. Most villages have a 
square where the people meet and talk. 


Work of the People 


About 60 of every 100 persons work in agriculture, 
about 17 in trade, and about g in manufacturing. The 


rest of the people make their living in occupations such 
as fishing and lumbering. 

Agriculture is the chief industry. More farms lie in 
the mountains of western Greece than on the plains of 
the east because more rain falls in the mountains. 

Olive trees, fruit trees, and vineyards grow on most of 
the cultivated land. The dusty, gray-green olive trees 
play an important part in Greek life. Olive oil replaces 
butter, because the country has few cattle. Greece 
exports large quantities of olives and olive oil. 

The currant is perhaps the most distinctive Greek 
crop. Farmers dry currants to make black Corinthian 
raisins. The currant grows best around the city of 
Corinth, for which it was named. Other fruits of Greece 
include figs, lemons, and oranges. Fine cigarette 
tobacco comes from Macedonia and Thrace, and 
cotton grows in many parts of the country. Farmers also 
raise wheat and other grains, but large quantities of 


grain must be imported to meet the country's needs. 

Greek shepherds tend their flocks of sheep and goats 
in much the same way their ancestors did hundreds of 
years ago. They make cheese from the milk of goats 
and sheep, and weave cloth from their wool. 

Manufacturing and Processing. Except for cotton, 
Greece neither grows nor produces the raw materials 
that could make it a manufacturing country. The 
Athens-Piraeus area has most of the country’s industry. 
Factories make olive oil from the best olives, and wine 
from grapes. Other products include cloth, thread, 
chemicals, cigarettes, and refined petroleum. 

Power. Only about one third of the homes in Greece 
have electricity. Steam engines generate about 97 per 
cent of the country's power, and hydroelectric plants 
generate the rest. The Greeks use only about 3 per 
cent of their potential water power to generate elec- 
tricity. Lack of money has limited the development of 
hydroelectric projects. The largest projects include in- 
stallations on the Ladon River in the Peloponnesus 
and the Louros River in northern Greece. 

Trade. Greece imports much food and clothing, as 
well as many manufactured products. In exchange, 
Greece exports agricultural products, including olives, 
olive oil, currants, figs, tobacco, and cheese. Greece 
trades mostly with West Germany, Great Britain, the 
United States, Italy, and The Netherlands. The value 
of Greece’s imports is usually larger than the value of 
15 exports. 

Transportation. Few places in Greece lie more than 
40 miles from the sea. Travel from place to place is 
often easier and faster by water than by land because 
of the many mountains. The people use caiques, ОГ 
small rowboats, for this kind of travel. A fleet of small 
ships provides transportation between the islands. 
Greece has a merchant marine of more than 300 ships. 

The Greeks built a canal across the Isthmus of 
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Corinth in 1893 to shorten the route between the 
Aegean and Ionian seas. But the canal is only about 
69 feet wide, which is too narrow for large ships. 

Few roads and railroads have been built, because of 
the mountainous land. The country has about 13,800 
miles of roads and about 1,675 miles of railroads. A 
Greek airline travels routes over the mountains, over 
the water from island to island, and to other countries. 
Airlines of other countries also connect Athens with 
principal cities throughout the world. 

Communication. Telegraph and telephone service 
links the main Greek cities. Radio stations provide news 
and entertainment. More than 1,000 community radios 
serve isolated villages. Most of them are in town halls, 
town squares, or local coffee shops. Athens, the publish- 
ing center, has more than 20 newspaper plants and 
several book- and magazine-publishing houses. 


Activities of the People 


Education. Greek law requires all boys and girls 
between the ages of 6 and 14 to go to school. However, 
this law is not always enforced in country districts. 
More than one fourth of the people cannot read or 
write. 

Greeks have always honored learning, and many 
wealthy Greeks have founded private or public schools. 
The country has about 1,000 kindergartens and 10,000 
elementary, 500 secondary, and 40 commercial 
schools. Athens has two universities, and Salonika has 
one. 

Religion. Almost all the people belong to the Greek 
Orthodox faith, the state religion. Persons of other faiths 
have freedom of worship. About 135,000 Moslems, 30,000 
Roman Catholics, 7,000 Protestants, and 2,000 Jews 
live in Greece. See EASTERN ORTHODOX CHURCHES. 

Religious festivals play an important part in Greek 
life. Almost every village has a patron saint. On the 
evening before the saint's day, everyone goes to 
church. After the religious service, the people enjoy 
food and wine, and sing and dance far into the night. 

The Arts. Many Greeks are skilled weavers of rugs 
and articles of clothing. Embroidery is another im- 
portant handicraft. Silversmiths hammer silver into 
heavy necklaces. Prominent literary figures include the 
poet Kostes Palamas, (1859-1943), the prose writer Alex- 
ander Papadiamantis (1851-1911), and the novelist and 
poet Nikos Kazantzakis (1885-1957). Dimitri Mitro- 
poulos (1896-1960) gained fame as a conductor of 
symphony orchestras. 

For descriptions of the arts of ancient Greece, see 
GREECE, ANCIENT. 

What to See and Do in Greece 


The ruins of ancient Greece are the chief attraction 
for most travelers. The most famous ruins are on the 
Acropolis in Athens. Here stand the Erechtheum and 
the temple of Nike Apteros. The Acropolis also includes 
the Parthenon, which many people consider the world's 
most beautiful building. Another famous Greek ruin 18 
the shrine of the oracle of Apollo at Delphi. The 
National Archaeological Museum in Athens is the 


country’s best-known museum. : 
The indented coast line and the many attractive 
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islands provide fine beaches, yachting harbors, and 
places to fish. 


Government 


Greece is a constitutional monarchy similar to Great 
Britain. The head of the state is the king, but the 
monarch does not rule. The Greek constitution, adopted 
in 1952, gives most of the country’s political power to 
the premier, who heads the cabinet (see CABINET). The 
Greek Parliament has only one house, unlike the 
British Parliament, which has two houses. The highest 
Greek court is the Supreme Court of Appeals. 

The King is a hereditary ruler. However, he has little 
power, and serves chiefly as a symbol of the unity of the 
Greek nation. The king appoints the premier for an 
indefinite term. The premier must have the support of 
Parliament in order to remain in office. 

Parliament. The 300 members of the Greek Parlia- 
ment are elected by popular vote. In 1958, Parliament 
approved a new electoral vote system, based on propor- 
tional representation. 

Courts. In addition to the Supreme Court of Appeals 
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Outdoor Cafés in Village Streets offer Greeks the chance 
to visit with friends, one of their favorite pastimes. 
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in Athens, Greece has 10 Courts of Appeal, 55 lower 
courts called Courts of the First Instance, and several 
special courts. The king, on the recommendation of the 
minister of justice, appoints the judges for life terms, 
As in the United States, Greek law is based on the 
constitution, statutes passed by the legislature, and 
previous court decisions (see Law [Sources of Law). 


Local Government. Greece is divided into 51 nomoi, 
or departments. An official called a nomarch heads each 
of the nomoi. The minister of the interior appoints these 
officials for indefinite terms. 

Politics. All persons over the age of 21 who can 
read and write may vote in national elections. The 
leading political parties are the National Radical 
Union, the Liberal Democratic Union, the Liberal, and 


the Democratic Union of the Left. 

Armed Forces. All eligible Greek men over the age 
of 21 must serve in the armed forces. Draftees serve 
two years on active duty, followed by 29 years in the 
reserve. A military mission from the United States has 
trained Greek armed forces since 1948. 


Soldiers called Evzones act as the honor guard at the 
royal palace and the Tomb of the Unknown Soldier in 
Athens. The dashing Evzone dress uniforin consists of 


a billowy white thigh-length skirt called a fustanella, 
and a matching shirt with long full sleeves. An em- 
broidered vest is worn over the shirt. A bright red sash 
wrapped around the waist has a dagger stuck in it. Long 
white leggings, upturned shoes with blue tassels on the 
ends, and a red cap with a long blue tassel complete 
the colorful uniform. The uniform of the Evzones was 
first worn by Greek mountain fighters who found it 
convenient for climbing. 


RED-LETTER DATES IN GREECE 


1453 Greece became part of the Ottoman (Turkish) 
Empire. 

1822 Greece declared its independence. 

1829 Greece defeated Turkey in the Greck War of 
Independence. 

1830 Greece became a kingdom, 

1912-1913 Greece fought in the two Balkan Wars. 

1917-1918 Greece fought on the Allied side in World 
War I. 

1919-1923 Turkey defeated Greece in a fight for control 
of Smyrna. 

1924 Greece proclaimed itself a republic. 

1935 The country voted to become a kingdom again. 

1941-1944 Germany, Italy, and Bulgaria occupied 
Greece during World War II. 

1947-1949 Civil war between communists and national- 
ists raged in Greece. 

1956 First use of a nationwide electric-power system. 

1958 Parliament approved an electoral reform law. 


History 


The recorded history of ancient Greece dates back to 
about 3000 в.с. For the history of the country until 
A.D. 1453, see GREECE, ANCIENT; ROMAN EMPIRE; and 
BYZANTINE EMPIRE. 

Turkish Rule. The Byzantine Empire, of which 
Greece was the heart, broke up in 1453 under attacks 
by the Ottoman Turks. In that year, the Turks con- 
quered Constantinople (Istanbul) and created an 
empire of their own. See Turkey (History). 

The Turks allowed the Greeks to keep their self 
government through their church, Leaders of the 
church controlled most local educational, religious, and 


governmer al affairs. Many Greeks settled throughout GREECE 
the Mediterranean, and in England and southem 
Russia. Greek ships sailed the Mediterranean trade 
routes, and Greek merchants gained influence. 

Greek War of Independence. The Greeks rose against 
the Turks on March 25, 1821, and declared their 
independence in January, 1822. For the next eight 
years, the Greeks fought against repeated Turkish 
military ¢{forts to regain control of the country. 

In 1827, Greece received the military support of 
Great Britain, France, and Russia. Their navies de- 
feated the Turkish fleet at the battle of Navarino off 
the Peloponnesus on October 20, 1827. 

The Greek War of Independence aroused the sym- 
pathy of many Europeans. The British poet, Lord 
Byron, was an especially strong supporter of the Greek 
revolt. Byron regarded the Greeks of his day as the 
heirs of ancient Greek glory. 

The Kingdom of Greece. Greece achieved complete 
independence through the London Protocol of 1830. 
By the terms of this agreement, Great Britain, France, 
and Russia recognized the independence of Greece. 
Later in 1830, Turkey accepted the terms of the 
London Protocol. The first king of Greece was Otto I, 
a Bavarian prince who came to the throne in 1832. He 
was chosen by Great Britain, Russia, and France. Otto 
was never popular, and a military revolt forced him to 
give up the throne in 1862. 

The Greek national assembly selected Prince George 
of Denmark as ruler, and he became King George I of 
Greece in 1863. In 1864, Great Britain gave Greece the 
Ionian Islands. These islands had been part of the 
British Empire, but most of their people were Greeks. 
In 188), Greece obtained Thessaly from Turkey as a 
resultof the Congress of Berlin (see BERLIN, CONGRESS OF). 

In 1897, Greece tried to seize the island of Crete, 
where members of the Greek Orthodox Church had 
revolted against the Turks. The Turks defeated the 
Greeks, and only the help of Russia, Great Britain, 
Austria-Hungary, and Germany saved Greece from 
complete ruin. 

The Balkan Wars. In 1912, Greece, Serbia, Bulgaria, 
and Montenegro formed an alliance against Turkey to 
achieve their nationalistic aims. These countries de- 
feated Turkey in two wars in 1912 and 1913. Greece 
won a large part of Macedonia and many Aegean 
islands, including Crete. But the wars left the country 
with little manpower or moncy. See BALKANS. 

King George I was assassinated at Salonika in March, 
1913, and his son, Constantine I, became king. 

World War I. When World War I broke out in 1914, 
Greece hastily declared its complete neutrality. The 
country was in an embarrassing position. Queen Sophia 
was a sister of Emperor Wilhelm II of Germany, and 
King Constantine and the rest of the Greek royal 
family were pro-German. But most of the Greek people 
favored Great Britain and France. 

Greek liberals, led by the statesman Eleutherios 
Venizelos, overthrew King Constantine in 1917 and 
made his son, Alexander, king of Greece. The King 
appointed Venizelos premier. Guided by Venizelos, 


Greece entered World War I on the side of the Allies in ^ David Seymour, Magnum 
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1917, and fought Turkey and Bulgaria. Ships provide transportation. between the coun 

Se Е cp Rotor vds o and from the ships in rowboats. 


After World War I, the peace settlement awarded the many islands. Passengers go t 


Turkish city of Smyrna (Izmir) to Greece. The city had In stormy weather, the islands may be cut off for days. 


The Karagiozis, a shadow 
play of puppets on sticks, is a 
popular form of entertainment 
in Greece. 


Modern Greek Dancers 
carry antique water bottles 
gracefully on their heads. 


been a Greek colony hundreds of years before the birth 
of Christ. Many Greek-speaking Christians had settled 
in Smyrna, and Greek patriots dreamed of uniting the 
ancient colony with the modern Greek kingdom. With 
Allied support, Greek troops captured Smyrna in May, 
1919. 

War broke out between Greece and Turkey over 
Smyrna. King Alexander died in 1920, and King 
Constantine returned from exile to continue the fight 
against Turkey. In September, 1922, the Turks, led by 
Mustafa Kemal Atatürk, retook Smyrna. The Treaty 
of Lausanne, signed in July, 1923, forced the Greeks to 
give up all their claims to land in Turkey. Greece also 
agreed to the transfer of about 1,500,000 persons of the 
Greek Orthodox faith from Turkey to Greece. A 
similar number of Turks were transferred from Greece 
to Turkey, 

The Greeks blamed King Constantine for the loss 
of the war with Turkey. He was forced to abdicate in 
1922, under pressure from General Nicholas Plastiras 
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(1882-1953). The king’s oldest son followed his father as 
King George II, but he was exiled by Premier Venizelos 


in 1923. 

The Greek Republic. Greece proclaimed itself a 
republic on May 1, 1924, and the country entered a 
period of political upheaval. Personal ambitions for 
power sharpened the dispute between royalists, who 
wanted a return to monarchy, and republicans, who 


believed in the new republic. Premier Venizelos estab- 
lished friendship with Turkey in 1930. He also pro- 
moted closer relations with the other Balkan countries, 
because these countries felt they would all be stronger 
through closer association. 

Downfall of the Republic. The elections of 1933 


brought the Greek monarchists back into power. In 
1935, troops crushed a republican revolt led by Veni- 
zelos. The republicans refused to vote in the general 
elections held in the fall of 1935, because they suspected 
that the royalists controlled the voting. About 1,500,000 
persons voted for the return of the monarchy, and only 
32,000 supported the republic. George II returned from 


exile on November 25, 1935. : 

The parliamentary elections of 1936 resulted in a 
deadlock between the republicans and thc royalists. 
King George named as premier General Joannes 
Metaxas. With the consent of King George, Metaxas 
established a dictatorship on August 4, 1936. The king 
felt he needed Metaxas’ support in order to stay on the 
throne. In 1938, the king appointed Metaxas premier for 
life. 

World War Il. Greece declared its neutrality when 
World War II began in 1939. But on October 28, 1940; 
Premier Benito Mussolini of Italy sent Metaxas an 
ultimatum demanding the use of Greek bases. Metaxas 
rejected Italy's ultimatum, and Mussolini sent troops 
into Greece. The Greeks had few fighting men and poor 
equipment, but they had a good military leader, 
Alexander Papagos (1883-1955). They forced the 
Italian Army to retreat into Albania, and even captured 
about one fourth of Albania by December, 1940. . 

The Greeks might have won their war with Italy if 
the German Army had not come to the aid of Italy. 
Germany invaded Greece on April 6, 1941, and was 
followed immediately by the Bulgarian Army. A 
British force of about 60,000 men helped the Greeks, 
but the German forces quickly overran the country. Ger- 
man, Italian, and Bulgarian troops occupied Greece. 
The Germans established a puppet government m 
Athens. ; 

The Greeks suffered terrible hardships, including 


starvation, during the occupation. But bands of Greek 
soldiers kept up continuous opposition through guerrilla 
fighting. 

After World War Il. Late in 1944, Greek and British 
forces drove the Axis Powers out of Greece. But peace 
and order came slowly to the war-torn country. In- 
stead of a single national army, Greece had a number 
of guerrilla bands fighting among themselves. Some, 


for instance, were royalists, while others were com- 
munists. ^ communist-led group called the EAM 
(National Liberation Front) and its military arm, the 
ELAS (Hellenic Popular Liberation Army), hindered 
attempts to unify the country and begin reconstruction. 
The EAM closely resembled communist-front organi- 
zations in Yugoslavia, Albania, and Bulgaria that 
eventually set up communist dictatorships in those 
countries. Ihe EAM received its orders from Russia. 

The communists in Greece began a civil war against 
the Greek government in the mid-1940's. A United 
Nations commission investigated and reported that the 


communist governments of Albania, Bulgaria, and 
Yugoslavia were sending arms and men to help the 
Greek communists. In 1948, the communist govern- 
ment of Yugoslavia broke with Russia and ended its 
help to the Greek communists. The Greek army, under 
Alexander Papagos, defeated the rebels in 1949, 

On September 1, 1946, the Greek people voted for the 
return of King George. He ruled until his death on April 
1, 1947. George’s brother then came to the throne as 
King Paul I. 

Great Britain gave economic and military aid to 
Greece following World War II. But in 1947 the eco- 
nomic crisis in Great Britain forced the British to 
withdraw their help. President Truman of the United 
States announced the Truman Doctrine to send eco- 
nomic aid to countries endangered by communists. 
The United States Congress authorized $400,000,000 for 
aid to Greece and Turkey. Other United States grants 
and loans to Greece followed, and technical experts 
were sent to help rebuild the country. Among other 
accomplishments, this aid helped rebuild railroads, 
bridges, and factories, and improved communications 
and power installations. 

_ The 1950's. Papagos formed the Greek Rally party 
in 1951. Its purpose was to stabilize the political system. 
The party won the 1952 election, and Papagos became 
premier, Also in 1952, Greece joined the North Atlantic 
Treaty Organization (NATO). Women voted and be- 
came candidates for parliament for the first time in 
Greek history in the local elections of January, 1953. 
In February, the country signed a treaty of friendship 
and collaboration with Turkey and Yugoslavia. In 
1954, the same countries formed a military alliance. 

Cyprus was a British colony off the coast of Turkey, 
but four fifths of its people are of Greek descent. In 
1954, the Cypriotes demanded union with Greece. The 
British offered self-government, but not union. This led 
to riots and fighting on Cyprus, which continued 
through the 1950's, Agreements in 1959 resulted in 
independence for Cyprus in 1960 (see Cyprus). 

Constantine Karamanlis became premier in 1955 
after the death of Papagos. Greece began using its first 
nationwide electric-power system in 1956. Built at a 
cost of $115,000,000, the system links together cities 
and villages throughout the mainland. Karamanlis 
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resigned as premier early in 1958, after governmental 
conflict over his proposed electoral reform plan. King 
Paul appointed Constantine Georgakopoulos premier of 
Greece. In March, 1958, Parliament approved Kara- 
manlis electoral plan, based on proportional representa- 
tion. Karamanlis returned as premier of Greece after his 
National Radical Union won the general elections in 
May, 1958. In 1961, Greece worked out a 5-year plan 
for economic redevelopment. It then became associated 
with the European Common Market. Harry N. Howarp 


Related Articles. For separate articles about ancient 
Greece, see the list of Related Articles at the end of 
GREECE, ANCIENT. 

BIOGRAPHIES 


An alphabetical list of biographies relating to modern 


Greece appears under the heading Greece in the Broc- 
RAPHY section of the READING AND STUDY GUIDE. 
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Questions 


What has held back economic progress in Greece? 

What do the Grecks use in place of butter? Why? 

How does Greece compare in size with your state or 
vince? In population? ; 

Pinot аге кү of the tourist attractions in Greece? 
Why is water transportation important in Greece? 
What is the country’s best-known crop? 

What vital resource does Greece lack? _ 
What is Mount Athos? Souvlakia? A caique? Я 
How long have women been allowed to vote in Greece? 
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Aristotle, the philosopher, was bora at Stag. 
ira, After studying with Plato in Ath ns, he re- 
turned to Macedonia to teach young Alexander, 
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In the Battle of Salamis, Ате warships sank 

or destroyed half the Persian fleet, After this victory, 

Athensbecame a greatnaval power andrulgpofthesea 
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Theseus, the mythical king of 
Athens, killed the man-eating 
Minotaur who lived in King Minos’ 
labyrinth on the island of Crete. 


. GREECE, ANCIENT. The people of ancient Greece 
were the first to develop a democratic way of life. More 
than 2,000 years ago, they originated the idea that every 
citizen should take an active part in the government. 
Historians regard the Greeks as the founders of Western 
civilization. 
` Greek civilization was far more advanced than any 
that had come before. The world's first great dramatists, 
historians, orators, philosophers, and poets were Greek. 
The ancient Greeks were the first people to study bot- 
any, geometry, medicine, physics, and zoology on a 
scientific basis. They held the first athletic games. 
The ancient Greeks called themselves Hellenes, and 
^ their land Hellas. They never united to form a national 
government, but they were united by a common cul- 
; ture, religion, and language. They considered anyone 
whose native language was Greek a Hellene, even if he 
ı did not live in Greece. They called anyone who did not 
> speak Greek a barbarian. 
i Greek civilization developed on a rocky, mountainous 
i peninsula that juts into the Mediterranean Sea from 
southeastern Europe, and on the jagged islands in the 
/ nearby sea. Mountains made land travel difficult. The 
* people of each plain and island formed an independent 
community called a city-state. No city-state had enough 
good land to support all its people. Communities quar- 
© reled bitterly with one another, instead of uniting under 
a national government. Athens and Sparta became 
the most famous city-states. 


The Land and Its Resources 


Inthe Trojan War, 
fodled the Trojans: He h 
a huge wooden horse as a 

with his soldiers hidden insig 


“besbos 


Location and Size. Ancient Greece included the Bal- 
kan Peninsula south of Macedonia and many islands in 
the Aegean and Ionian seas. The main part of ancient 
Greece covered an area of about 30,000 square miles. 
Tt was a little smaller than the state of Maine. The 
country included what are now the central and southern 
parts of modern Greece (see Greece [colored map)). 

In addition, the Greeks regarded all the colonies 
they founded overseas as Greek lands. These included 


The Parthenon in Athens 

was built in 447 B.C. in honor 

of Athena, the patron goddess 

of the city, Like other public 

buildings of its time, the beau- 
~ae МИн Doric temple was built of 
marble and then brightly 
painted, It was severely dam- 
aged more than 2,000 years 
later, during a war between 
the Turks and Venetians. 
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The Ruins of Delphi stand in 
a wooded valley near Mount 
Parnassus. Thousands of Greeks 
came to Delphi to consult the 
oracle, The Greeks built а reli- 
gious city of temples, treasure 
houses, and other buildings to 
honor the gods. 
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many towns in Sicily and southern Italy, wealthy cities 
in what is now Turkey, and scattered trading posts 
around the Black Sea. Greek colonists made settlements 
as far away as India, Portugal, and Sudan. 

Surface Features. Jagged limestone mountains rose 
on three of every four acres of ancient Greece. Forests 
covered the mountain slopes. The largest plains lay in 
Thessaly in the north, in Attica and Boeotia in central 
Greece, and in Laconia and Messenia in the Pelopon- 
nesus, the southern peninsula of Greece. The peaks of 
submerged mountain chains stood in the sea as islands. 

Natural Resources. The soil of Greece was more fer- 
tile in ancient times than it is today. But even then, only 
about one of every four acres could be cultivated. The 
rest of the land was rocky and unfit for growing crops. 
Farmers could use it only for pasture. Most farmers 
raised goats and sheep. A few had cows, hogs, and 
horses. The land contained so few natural resources 
that the Greeks had to depend on commerce and col- 
onies for wealth. 

The country's forests were larger in ancient times 
than they are today. Their trees helped hold water in 
the soil. Most of the ancient forests were cut down for 
use as fuel, because Greece has no coal. 

The mountains of Greece provided much marble, but 
only small amounts of mineral ores. The Greeks mined 
some copper, gold, lead, and silver, but little iron. 
Gold came from the islands of Siphnos and Thasos. 
The regions of Laurcion and Maronea supplied silver, 

Boars, deer, and hares roamed the forests and pro- 
vided Greek hunters with food and sport. The seas 
around Greece supplied fine catches of fish. 

Climate. Ancient Greece usually had a mild, pleas- 
ant climate. About 25 inches of rain fell every year, 
most of it during the winter. The people lived almost 
entirely out of doors in summer, Even though winter 
winds were quite cold, the Greeks held most public 
assemblies and entertainments in the open air. 


Life of the People 


The People of ancient Greece had a mixed European 
ancestry. No more than 2,000,000 persons ever lived 
in the country, because there was not enough land to 
support more than that. As a result, many persons who 
were born in Greece moved to overseas colonies. 

The classes in Greek society varied from one city- 
state to another. Athens had three classes: (1) citizens, 
who were the most numerous; (2) slaves; and (3) metics, 
or resident aliens. Sparta also had three classes: (1) 
citizens; (2) helots, or serfs, who were the most numer- 
ous; and (3) perioeci, or noncitizens. 

The Greeks usually limited citizenship to persons 
whose fathers were citizens. Only citizens took part in 
the government, and only citizens could own land, 
Most slaves belonged to individual owners, but several 
city-states also used slaves in the state mines. A serf 
could own personal property, but he could not move 
from the place where he was born (see Serr). Metics 
and perioeci had no political tights, but they enjoyed 
personal freedom and were protected by law. 

Language. The ancient Greeks spoke many different 
dialects for hundreds of years, After about 330 B.C., 
a common dialect called koine (pronounced KO Y nee) 
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developed from the earlier dialect spoken in Athens, 

Many invaders marched into ancient Greece. The 
usually adopted the Greek language and Greek ways, 
and soon it became hard to tell them from the people 
they had conquered. Socrates, who lived more than 
2,000 years ago, could probably read one of today’s 
Greek newspapers. But he would probably have 
difficulty, because of the many changes these peoples 
made in the Greek language. See GREEK LANGUAGE. 

Family Life. “In Greece," wrote the historian 
Herodotus, *poverty is always a guest." The people 
led simple lives. Both farm and city folk began their 
day at dawn and ended it shortly after sunset, 

Shelter. In the cities, the Greeks built their simple 
homes around open courtyards. On onc side, the home 
had a roofed hall called a pastas. Smaller rooms opened 
onto the courtyard from the other sides. The Greeks 
built their homes of stone or sun-dried brick, covered 
with stucco. For heat in the winter, they burned char- 
coal in pans. Narrow alleys ran between the windowless 
houses. Greek farmers lived in small brick or stone 
houses. They usually built stone walls around their 
farmyards, which included sheds for the animals. 

Food. Most Greeks ate only two meals a day. The 
midmorning meal, or ariston, often consisted only of a 
dish of beans or peas and a raw onion or a roasted 
turnip. About sunset, they ate deipnon, the main meal. 
It usually included bread, cheese, figs, olives, and 
sometimes a bit of fish or meat. 

The Greeks had no sugar, but used honey to sweeten 
their food. They used olive oil instead of butter as a 
spread for bread. Olive oil also served as a cooking 
grease and as a soap. Most Greeks drank a mixture of 
wine and water. They considered milk fit only for 
animals and barbarians. 

Clothing. The Greeks developed a graceful and 
beautiful costume. Both men and women wore a chiton 
(pronounced KY tun), a tunic that fell cither to the 
knees or to the ankles. A narrow belt drew in the 
woman’s chiton at the waist. Most chitons were made 
of wool. Only the richest Greeks could afford chitons 
of cotton or linen. The people wore brown chitons for 
work, and bleached white ones on formal occasions. 

Both men and women also wore Aimations (pro- 
nounced hih MAT ih ahns), or cloaks, which they 
draped over their shoulders and arms. À young man 
sometimes wore a chlamys (pronounced KLAT mis), or 
short cape, fastened at the shoulder. A woman might 
wear a peplos, a variation of the chiton. Indoors, the 
Greeks usually went barefoot. Out of doors, many 
wore sandals. Most Greeks went bareheaded. 

Recreation. Every city and town had an outdoor 
gymnasium where men could exercise or play various 
kinds of ball games. Children often rolled hoops or 
played with dolls. Older men sat in the agora, or market- 
place, playing checkers or chatting. Greek women 
worked almost all the time, and enjoyed little recrea- 
tion. Hunting was the favorite pastime in farm areas. 


Work of the People 


Agriculture. Farming was the chief occupation of 
the ancient Greeks. They harvested barley and wheat 
in spring, and picked grapes and olives in fall. They 
аво grew apples, figs, and pomegranates. Many 
farmers raised sheep and goats. The Greeks used horses 
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THE CENTER OF ATHENIAN LIFE 


The Acropolis, a fortified hill, stood above 
the center of Athens. The ancient Greeks built 
the Parthenon and other temples on the hill. 


The Agora, or market place, was Athens’ 
civic center. It lay at the foot of the Acropolis, 
Asit appeared about A.D. 51, it included stoas, 
which had shops and meeting places; the Ode- 
ion, a theater; and government buildings such 
as the Bouleuterion, Metroön, and Tholos, 


and cattle to carry loads and as work animals. 

Serfs did the farm work on the plains of Laconia, 
Messenia, and Thessaly. But in other parts of Greece 
most farmers owned their land and cultivated it them- 
selves. They carefully terraced the small farms that 
lay on the hillsides. Greek farmers did almost all their 
work by hand. They used digging tools called mattocks 
and ox-drawn plows made from the forked sections of 
trees. They cultivated only half their fields each year, 
and let the other half lie fallow so that the land would 
remain fertile. The Greeks never irrigated their soil, 
and seldom used fertilizer. 

Manufacturing. Craftsmen made most of the manu- 
factured goods in ancient Greece. Freemen and slaves 
often worked side by side, and received the same 
wages. The chief products included metal objects, 
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pottery and tiles, and woolen textiles, Greek pottery 
ranked as the best in the world. The most important 


cloth-producing cities included Athens and Megara. 
Miletus, Athens, Corinth, and Rhodes were pottery- 
making centers. The people of Thasos worked gold, 
and Athens won fame for its silver. Corinth produced 
bronzeware, and copper goods came from Chalcis. 

Several cities had shipyards, and most of them had 
small factories that made armor, furniture, and kitchen 
utensils. Some cities became famous for one special 
product. Cyrene produced silphium, a plant used for 
medicine; Cythera made purple dye; and Tanagra 
made clay statuettes of people and animals. Lesbos and 
Athens produced the best olive oils. 

Trade. The economy of ancient Greece depended 
almost entirely on three products: olives, grain, and 
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grapes. The people produced enough olive oil for 
their needs, but they had to import large quantities 
of grain. Most imported grain came from Egypt, Scythia 
(southern Russia), and Sicily. The Greeks exported 
silver, wine, and manufactured goods. 

The principal Greek commercial cities included 
Aegina, Athens, Corinth, and Samos. After the 330's 
B.C., Delos and Rhodes also became important com- 
mercial centers. Greck merchants traded chiefly with 
the cities of the eastern Mediterranean and the Black 
Sea, and with settlements in Sicily and southern Italy. 
The merchants of Rhodes established a system of sea 
laws that formed the basis of all later maritime laws. 
But the Greeks never exported as much as they im- 
ported. Each city insisted on collecting customs duties, 
and used its own coinage and calendar. 

Transportation. Steep mountain ranges cut off each 
valley from its neighbors, making land transportation 
difficult. The Greeks carried goods in carts, on donkeys, 
or on their own backs. But the country had few roads 
or bridges, and robbers lurked on the lonely mountain 
trails. 

Transportation by water was easier, because no 
place in Greece lies more than 40 miles from the sea. 
The people became expert in using small wooden 
sailing ships called holkades to transport their merchan- 
dise. In several places, notably at Corinth, they built 
holkoi, or ship's railways, to pull merchant ships across 
a narrow neck of land. Trade and transportation almost 
stopped in winter, when snow and storms blocked land 
routes and made the sea unsafe. 

Communication. To send messages within Greece, 
the people hired professional runners. These messengers 
often developed amazing speed and endurance. In 490 
B.C., an Athenian runner named Pheidippides ran from 
Athens to Sparta, about 140 miles, in one day. 

Overseas communications followed regular trade 
routes. A merchant ship under the most favorable 
weather conditions could travel about 60 miles during 
daylight. Greek warships, galleys called triremes, had 
three banks of oars as well as sails, and could travel 110 
miles in daylight. But travel depended much on the 
weather. It might take from four days to a month to 
deliver letters from Athens to Rhodes. 


Activities of the People 


Education in Greece differed in several ways from 
education today. Girls received no formal education, 
but learned household duties and handicrafts from their 
mothers. The chief aim of Greek education was to pre- 
pare a boy to be a good citizen. As a result, education 
varied considerably from one city-state to another, ac- 
cording to various ideas of what made good citizens. 
The ancient Greeks had no technical education to 
prepare students for a business or trade. 

In Sparta, education was almost entirely physical, 
and was organized along military lines. Boys lived in 
barracks from the age of 7 until they were about 30. 
Their education included endless gymnastic and athletic 
exercises. "Teachers often whipped the boys, sometimes 
severely, to enforce discipline. The Spartans reached 
manhood in fine physical condition, but they were 
usually ignorant. Only a few could read and write. 
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Education in Athens contrasted sharply with that in 
Sparta. The Athenians believed their city-state would 
become strongest if every boy fully developed his best 


individual talents. The government did not control the 
pupils or the schools. An Athenian boy began school at 
the age of 6, watched over by а paedagozos, a trusted 


slave. He studied arithmetic, literature, music, physical 
education, and writing. He also memorized much po- 
etry. He learned to take part in state and religious 
processions, The boys had holidays only on festival days. 
The government required all youths to take two years 
of military training when they became 18. 


Religion. Each city-state in ancient Greece had its 
own gods and worshiped them in its own way. Most 
Greeks believed that their gods were superhuman beings 
who were friendly to mankind. They felt that men 
could anger the gods only by impiety or insolence. The 
Greeks did not live in terror of their gods, as other 
ancient peoples did. 

The Greeks regarded Homer and Hesiod as great 


teachers, and generally accepted the gods these poets 
described as the most important, Zeus, who lived on 


Mount Olympus, was the chief god, ruling men and the 
other gods. The other important gods were all related 
to Zeus. Apollo was god of light, music, and youth; 
Dionysus, of wine; Pluto, of the underworld: Hephaes- 
tus, of fire; Hermes, of flocks and travelers: and Poseidon, 
of the sea. The chief goddesses included Hera, the wife 


of Zeus, who was goddess of marriage and birth; 
Aphrodite, of love and beauty; Artemis, of hunting; 
Athena, of war and wisdom; and Demeter, of crops. See 
MYTHOLOGY. 

The Greeks held many festivals in honor of their 
gods. The programs included dramas, prayers, animal 
sacrifices, and athletic contests. The Olympic Games, 
held every four years, attracted athletes from all parts 
of the Greek world (see Orvwrrc Games). Travelers to 
religious festivals were guaranteed a safe journey, even 
in time of war. 

The Greeks had high regard for healing shrines, such 
as the one at Epidaurus. They often formed religious 
secret societies, such as the one in Eleusis (see Mvs- 
TERIES). Oracles interpreted the will of the gods in tem- 
ples at Delos, Delphi, and Dodona (see ORACLES). ; 

Greek religion seemed almost as childish as fairy 
tales to many thoughtful Greeks. About the 330's B.C 
the people turned first to philosophy and then to vari- 
ous Oriental religions for spiritual aid and comfort. 
Isis, an Egyptian goddess, and Mithras, a Persian god, 
attracted many followers. St. Paul brought Christianity 
to Greece about A.D. 51. But the ancient Greek religion 
did not die out until the Roman Emperor Justinian 
closed the Athenian schools of philosophy in A.D. 529: 

The Arts. Ancient Greece produced artists in many 
fields whose works are still admired for their beauty and 
technical excellence. Unfortunately, most of their orig- 
inal works have been lost. But archaeologists continue 
to recover early copies of Greek statues and paintings; 
and occasionally even a Greek original. А 

Literature was undoubtedly the Greeks’ greatest single 
contribution to Western civilization, Theirs was the 
first literature in Europe, and they brought it to suc! 
perfection that it has been an inspiration for most later 
authors in the Western world. For the story of how It 
grew, see GREEK LITERATURE. 


EVERYDAY LIFE IN 
ANCIENT GREECE 


At the Fountain House, 
women filled clay water jars 
for use in their homes. Water 
came from a spring or reservoir. 


Architecture. Greek architects showed great skill in 
designing temples and public buildings. They carefully 
fitted marble or limestone blocks together without ce- 
ment. They used graceful columns to support the roofs 
of temples, giving their buildings a pleasing outside ap- 
pearance. rere are three orders, or styles, of Greek 
architecture: Doric, Ionic, and Corinthian (see COLUMN). 
The fortress of Athens, called the Acropolis, contains the 
most famous Greek buildings: the Parthenon, the 
Propylaca, and the Erechtheum (see ACROPOLIS; PAR- 
THENON). Olympia, Samos, Ephesus, Agrigentum, and 
many other city-states had famous temples which were 
built with columns of one of the three orders. 

Sculpture. Greek sculptors used both marble and 
bronze. The greatest sculptors of the 400's В.С. included 
Myron, Phidias, and Polyclitus. Some sculptures by 
Phidias are still in the Acropolis. Others are in the 
British Museum in London. The 300's B.C. produced 
such famous sculptors as Lysippus, Praxiteles, and 
Scopas. Their works were more realistic, and less ideal- 


In Gymnasiums, the Greeks practiced their favorite sports and 
games, They boxed, jumped, raced, wrestled, and threw the 


Schools in Athens taught young boys to read, write, count, and 
play the lyre. Teachers used scrolls or wax tablets. The acad- 
emies taught geography, history, and the sciences. The ancient 
Greeks devoted more time to physical training than to schooling. 


ized, than the works of the 400% B.C. (see SCULPTURE). 
Painting. Greek painters were more famous in ancient 
times than Greek sculptors, but all their greatest works 
have perished. Only on Greek vases have some original 
works been preserved. Vase painters worked so skill- 
fully that it is hard to remember that they were usually 
humble workmen, not great artists. It is even harder to 
imagine how impressive the paintings of artists such as 
Apelles, Polygnotus, and Zeuxis must have been, 
Music in ancient Greece was played on a solo wind 
or stringed instrument to the accompaniment of a 
strong rhythmical beat. Favorite instruments included 
the lyre, the cithara, which resembled a lute, and the 
aulos, a pipe somewhat like an oboe. The Greeks greatly 
enjoyed singing, and wrote many poems as songs with a 
lyre accompaniment. They called this poetry lyric. 
Philosophy and Science. The Greeks were the first 
people to ask, “What is the world made of? Why is it 
the way it is?” The earliest philosophers sought the one 
basic thing from which the whole world is made. One 


discus or the javelin. Men gathered at the gymnasiums to watch the 
athletes and to discuss philosophy, politics, and the day's events. 


HISTORY MAPS OF ANCIENT GREECE 


In the 4007 B.C., Herodotus, a Greek historian, drew a map 
showing the world as only the lands around the Mediterranean Sea. 


philosopher, Democritus, suggested an atomic theory 
that is surprisingly similar to scientific views today. 

The Sophists, an extremely clever group of teachers 
in Athens, argued that truth is a matter of individual 
opinion. Socrates set out to prove the Sophists wrong. 
He became the first man to demonstrate that knowledge 
comes through general abstract ideas called concepts, 
such as whiteness and hardness. He always sought 
truth, and tried to lead Athenians to nobler moral lives 
(see Socrates). Plato, Socrates’ most gifted pupil, 
developed the first all-embracing system of philosophy, 
based on his theory of ideas (see Prato). Plato’s pupil, 
Aristotle, developed a system that came as close to 
giving final answers to philosophical questions as any 
philosophy of later times (see ARISTOTLE). 

Later philosophers studied only ethics, or right 
conduct, and tried to define man's happiness. The 
Stoics believed that living according to reason is happi- 
ness, and that everything else is unimportant. The Epi- 
cureans believed that pleasure is happiness. The 
Skeptics concluded that nothing matters at all. 

The sciences, based on research and experiment, 
did not develop in Greece until the late 300’s B.C. 
Hippocrates is called *the father of modern medicine," 
but he based his work on careful observation, rather 
than experiment (see Hippocrates). Aristotle was the 
father of Greek science. He insisted that scientists 
should apply careful inductive reasoning in their 
studies (see INpucrivE МЕтнор). He founded scientific 
zoology, and his pupil Theophrastus became the first 
scientific botanist, 

Ptolemy I, who became king of Egypt after Alexander 
.the Great died, founded a museum and library in 
Alexandria in the 280's в.с. For hundreds of years, it 
served as a research center. Euclid wrote his geometry 
text, Elements, in Alexandria. Many other Greeks 
studied there, including Hipparchus, the inventor of 
trigonometry; Apollonius, the discoverer of conic sec- 
tions; and Herophilus, who specialized in experimental 
anatomy. Archimedes, who invented the water screw 
and discovered specific gravity, probably studied at 
Alexandria. 

During Roman times, the Greek geographer Era- 
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ILLYRIS. 


MACEDONIA 


Before City-States Developed, invading tribes ruled Greece, 
Aeolians came first, then lonians. Dorians came by 1050 в.с. 


tosthenes correctly calculated the diameter of the carth. 
Galen laid the foundation of physiology with his experi- 
ments (see GALEN). 


Government 


The City-State. The earliest form of government in 
ancient Greece was the tribe. In most areas, the 
tribes eventually united under one government called 


a polis, or city-state (see Crry-Srarr). The city-state 
was a natural development in the isolated areas of 
Greece. Each large settlement and the surrounding 
villages and countryside formed a unit. Every island 
also had its own government. F 
The city-state resembled a modern city in size, 


and a modern nation in its independence., Laws limited 
the authority of public officials and regulated gover: 
ment activities. Each Greek citizen owed his allegiance 
to his own city-state. Only male citizens could vote. 
Aristocrats ruled the city-states for many years. In 
many cities, a champion of the people finally over- 
threw the aristocrats and became dictator. The Greeks 
called these men tyrannot, from which the word tyrant 
is derived. But the first tyrants were often capable men 
who greatly improved conditions in their cities. The 
tyrants represented a step toward democracy, because 
they depended for their power entirely on the support 
of the people. The sons and grandsons of tyrants often 
had less ability than their parents, and did not rule 
as wisely. Most city-states eventually threw out their 
tyrants and set up democratic governments. Historians 
know how Athens and Sparta were governed, but they 
have little knowledge of other city-state governments. 
The Government of Athens went through many 
changes in democratic forms. The best-known govern- 
ment was based on a constitution worked out by the 
Statesman Cleisthenes in 508 в.с. This government 
consisted of 9 rulers called archons, 10 generals, а 
citizen assembly called an ekklesia, and a council, oF 
boule, that was divided into 10 executive committees 
called prytaneis. A complicated system of people's law 
courts administered justice. All officials except generals 
were chosen annually by drawing lots. Generals were 
elected. Unpopular politicians could be banished for 
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d States 


E Allie 


Dependent 
States 


Athens dominated its allies in a league formed against the Per- 
sians in the 470's B.C, Dependent states paid tribute to the league. 


10 years by a vote of ostracism, but they did not lose 


their citizenship (see Bator [Ancient Customs). 
| The Government of Sparta was based оп а constitu- 
tion att/buted to the magistrate Lycurgus (see Ly- 


curcus) ‘The constitution remained unchanged for 
hundreds of years. Sparta had two hereditary kings 


who also served as generals, a council of 30 men called 
a gerowia, and a citizen assembly called an apella. 
But mos: power rested in the hands of five ephors, the 
chief jus: ices and executive officers. The apella elected 
the ephors each year. 
History 

3000-110 в.с, The Minoan civilization on the island of 

Crete and the Helladic civilization on the Greek 


mainland rose and fell. 

800? i.c. Homer composed the Iliad and the Odyssey. 

776 в.с. The first Olympic Games were held. 

490 в... The Greeks threw back the first Persian in- 
vasion at the Battle of Marathon. 

480 в.с. The Athenians defeated the Persian fleet at 
Salamis. 

461-431 в.с. During the Golden Age of Athens, the 
Greeks produced their greatest arts. 

431-404 в.с. Sparta defeated Athens in the Pelopon- 
nesian War. 

371 в.с. Thebes defeated Sparta in the Battle of Leuctra. 

362 в.с. Thebes collapsed after the Battle of Mantinea. 

338 в.с. Philip II of Macedonia defeated the Greeks and 
made Greece part of the Macedonian Empire. 

334-331 B.C. Alexander the Great conquered the Persian 
Empire with an army of Macedonians and Greeks, 
and the Hellenistic Age began. 

197 в.с. The Romans conquered Macedonia and 
Greece for the first time. 

147-146 в.с. Greece became а Roman province, and 
the Hellenistic Age ended. 


(For later dates, see BYZANTINE EMPIRE; GREECE 
[History]; Roman EMPIRE; TURKEY [History].) 


_ Minoan Civilization developed on Crete, the largest 
island in the Aegean Sea. It was the first civilization in 
the region of Greece. The early Cretans discovered 
how to make bronze about 3000 в.с. About 1,300 
years later, they learned how to build ships sturdy 
enough to reach Egypt. From then on, they made 
rapid progress. They created beautiful pottery and 
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ASIA MINOR 


After the Peloponnesian War (404 В.С.), Sparta became the 
strongest Greek city-state, But in 371 B.C. Thebes defeated Sparta. 


jewelry, and soon developed a flourishing trade with 
Egypt. The Cretans built an elaborate palace at 
Knossos for King Minos (see AEGEAN CIVILIZATION). 

The sea protected Crete from attack for many years, 
and the Minoans were unusually peaceful. About 1600 
B.C., Greeks from the mainland captured Knossos. 
About 400 years later, a second group of invaders 
destroyed most of the Minoan civilization. In later 
times, the Greeks had only dim memories of the Mino- 
ans in legends about a labyrinth, the home of a monster 
called the minotaur (see LABYRINTH; Minos; MINOTAUR). 

Helladic Civilization, or the Greek Bronze Age, 
developed in Hellas, the mainland of Greece. About 
1500 B.C., the people began to build large fortified 
cities, because the sea did not shield them from attack. 
Late Helladic civilization is often called Mycenaean, 
because Mycenae, in southern Greece, was the largest 
city. Agamemnon, the legendary king of Mycenae, 
was the richest and most powerful ruler on the main- 
land. Homer called the Helladic peoples Achaeans. 

The Helladic peoples of Mycenac and Pylos wrote on 
clay tablets in characters that were not deciphered 
until A.D. 1953. Scholars then discovered that this 
language was an сапу form of Greek, This discovery 
proved that the Helladic peoples, not later invaders, 
were the true ancestors of the Greeks. 

According to tradition, the Helladic peoples fought 
against Troy, in Asia Minor, from 1194 to 1184 B.C. 
Homer sang of the wat in the Шаа, If this war actually 
took place, it was the last spark of Helladic military 
power. Not long afterward, waves of migrating tribes 
submerged Helladic civilization. 3 

The Period of Invasions. Invaders swept into Greece 
from the north. A group called the Aeolians occupied 
Thessaly and Boeotia. When these areas became 
crowded, the Aeolians moved eastward across the 
Aegean Sea to Lesbos and Chios. The next group. of 
migrants moved into Attica, where they intermarried 
with the people there and formed a group called the 
lonians. When Attica became overpopulated, some 
Ionians also crossed the Aegean and settled on the 
western shore of Asia Minor, later called Jonia. 

The Aeolians and Ionians took many years to com- 
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plete their conquests. Another group of invaders, the 
Dorians, swept swiftly and violently into Greece about 
1050 B.C. They conquered nearly all the Peloponnesus, 
and the earlier inhabitants fled into the mountains or 
crossed the sea to Cyprus. At the end of these migrations, 
the Peloponnesus was mostly Doric, central Greece was 
largely Ionic, and northern Greece was predominantly 
Aeolic. These years of invasion and migration are often 
called The Dark Ages of ancient Greece. 

Greek Colonization. By 750 B.C., Greece had be- 
come overpopulated once more, and again the people 
decided on overseas emigration. The Ionians emigrated 
northeastward to the Black Sea, the Dorians colonized 
Sicily and southern Italy, and the Acolians traveled as 
far as France and Spain. Many famous cities, including 
Istanbul, Lisbon, Marseille, Naples, Odessa, and Syra- 
cuse, were first settled as Greek colonies. 

Only Sparta chose to solve its overpopulation prob- 
lem by war rather than by colonization. The Spartans 
attacked Messenia, in the southwestern Peloponnesus, 
in 736 в.с. After a 20-year struggle, Sparta conquered 
Messenia and made /elots, or serfs, of the Messenian 
people. 

'The Greek colonies traded with their home cities, 
and sent great wealth to Greece. But the aristocrats 
who controlled the city governments gained most of the 
profits. As the rich grew richer, the poor became more 
and more discontented. They supported the tyrants, 
taking steps that led to democratic government. 

The Persian Wars. Cyrus the Great conquered Asia 
Minor in 546 в.с., and Persia became the strongest mili- 
tary power in the world. Darius I of Persia put down a 
revolt of the Greek colonies in Asia in 499 B.C., and 
organized a huge army to invade Greece. A storm off 
Mount Athos wrecked his fleet in 492 B.c. But another 
great Persian army crossed the Aegean Sea in 490 B.C. 
An outnumbered army of Athenians decisively defeated 
the Persians on the plain of Marathon (see MARATHON). 

The Athenian victory hurt Persia’s military prestige, 
and the Persians tried a second time to conquer Greece. 
An enormous Persian army under Xerxes, Darius’ son, 
crossed the Hellespont in 480 в.с., and marched into 
Greece. For the first and last time, the leading Greek 
city-states united to fight a common enemy. After the 
Persians overwhelmed a tiny Spartan force at Thermop- 
ylae, they captured Athens and burned the Acropolis. 
But the Athenians defeated a supporting Persian fleet 
in a great naval battle at Salamis. A united Greek force 
at Plataea defeated the Persian army in 479 B.c. A 
third Greek victory at Mycale completed the Persian 
defeat. See SALAMIS; U'HERMOPYLAE. 

The Persian Wars marked a great turning point in 
world history. If the Persians had won, they might have 
conquered Europe, and Persian culture might have be- 
come the basis of Western civilization. 

The Golden Age of Athens. At the end of the Per- 
sian Wars, Athens became the strongest naval power 
in Greece. The Athenians organized a league of city- 
states for protection, but no new war came. 

The period from 461 to 431 B.C. is called the Golden 
Age of Athens, because the Athenians produced their 
greatest sculpture, architecture, and drama during 
these years. This period is also sometimes called the 
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Age of Pericles, Pericles came to power in 461 B.C., and 
Athens became the intellectual and artistic center of 
Greece under his leadership (sce Рекс). The 
Athenians built the Parthenon with tribute-money 
they collected from their allies. Herodotus wrote history. 
Aeschylus and Sophocles wrote tragedirs. and Aris- 
tophanes produced comedies. See Arsiiyius; ARIS- 
TOPHANES; HERODOTUS; SOPHOCLES. 

The End of the Classical Period. ^: ‘he power of 
Athens grew, Corinth, Megara, and Sparta became 
fearful and envious. In 431 B. parta led (he Pelopon- 
nesians in declaring war on Athens. Ihe historian 
Thucydides wrote an account of the war that ranks 
among the world’s great literary works. Socrates wrote 
and taught during this period. Euripides wrote many 
fine dramas. Athens fell in 404 B.c., and its Golden Age 
ended. See PELOPONNESIAN WAR; THUCYDIDES, 

Sparta assumed leadership of the Grevk city-states 


in 404 B.C., but it ruled so severely that the other city- 
states became dissatisfied. In 371 B.C., the Thebans 
defeated the Spartans at Leuctra and took over the 
leadership of Greece for several years. The Thebans 


freed the Messenian helots, but accomplished little else. 

A period of political decay and weakness followed, 
but Athens held unquestioned cultural leadership. The 
greatest philosophers, Aristotle and Plato. wrote and 
taught. Isocrates and Demosthenes won fume as orators. 

While Greece was declining in power, Macedonia, to 
the north, steadily grew stronger. Philip II of Mace- 
donia gradually extended his power southward. Demos- 


thenes warned the Greeks of their danger ir his eloquent 
Philippics, but they rallied much too late. The Mace- 
donians defeated the Greeks at Chaeronc. in 338 B.C. 
Philip II reorganized Greece as part oí à union with 


Macedonia (see MACEDONIA; Puirip I). 

The Hellenistic Age. In 334 s.c. ^ xander the 
Great, Philip's son, attacked the Persian lmpire with 
an army of Macedonians and Greeks. Within ro years 
he conquered an area almost the size o! the United 
States. He recognized and admired Greek traditions. 
and achievements, and founded Greek cities every- 
where he went, including Alexandria, Egypt. By spread- 
ing Greek civilization and language, Alexander pro- 
foundly affected the history of the world. Greck 
culture rapidly became a world culture. The period 
that followed Alexander is called the Hellenistic Age. 

After Alexander died in 323 B.C., Macedonia gradu- 
ally became weaker. Many Greek city-states took ad- 
vantage of this weakness to unite in independent 
leagues. The chief leagues were the Aetolian, in central 
Greece, and the Achaean, in the Peloponnesus. Each 
member city-state sent delegates to league meetings 
These leagues were the world’s first attempt at repre 
sentative democracy. 

Roman Rule. The Romans easily conquered Mace- 
donia and Greece in 197 B.c. But the next year, in a sut- 
prise move, they proclaimed *the freedom of Greece 
and withdrew. But Macedonia would not follow Roman 
wishes, so the Roman army returned in 167 В.С.; an 
abolished the Macedonian kingdom. Finally, in 148 
B.C., Macedonia became a Roman province. The 
Achaean League also disobeyed Roman orders, a? 
Roman armies swept into southern Greece, destroying 
the chief city, Corinth, in 146 в.с. Greece became a 
Roman province, Achaea, 


WORK AND CRAFTS 
OF ANCIENT GREECE 


Greek Coins came into use 
about 600 B.C. Each city-state 
made its own coins, Silver coins 
from Athens, made about 400 
| B.C.,picture the goddess Athena 
and her sacred owl. 


Metropolitan Museum of Art, N.Y. 


Greek Farmers harvested olives during the fall and winter. They 
struck the trees with long rods to shake down the fruit. Then they 
mashed the olives for oil and took jars of oil to town for marketing. The 
Greeks used olive oil for food and as soap. Farmers also raised sheep. 


Paintings on Greek Vases show scenes 
of everyday life and of mythology. The vase 


above pictures a blacksmith at work in his 
shop. Another, left, shows a carpenter drilling 
c hole in a wooden chest. Greek potters are 
believed to have invented the potter's wheel. 


Museum of Fine Arts, Boston 
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Between 146 апа 27 в.с., the Romans completed 
their conquest of the Hellenistic world. For a time, 
Greece prospered. Delos became a center of interna- 
tional commerce. But, in 88 в.с., Mithridates of Pontus 
destroyed Delos when he tried to drive the Romans 
from Greece. The Romans defeated him, capturing 
Athens and burning its shipyards. Roman leaders then 
fought three civil wars on Greek soil. During these wars, 
the Greeks lost most of their wealth. 

In spite of these setbacks, Greek civilization con- 
tinued to spread. The Romans adopted Greek culture. 
Greek traditions lived on not only in Greece, but also 
in the writings of Roman orators and poets such as 
Cicero, Horace, and Virgil. Under Roman rule, 
Greece enjoyed 300 years of unbroken peace (see 
ROMAN Емре). The country slowly recovered its 
wealth. The Romans rebuilt Corinth and made it 
the capital of the province. 

Christianity began to spread in Greece, especially 
among the slaves and the poor. In A.D. 330, Constan- 
tine the Great moved the capital of the Roman Empire 
from Rome to the former Greek colony of Byzantium, 
changing its name to Constantinople. The empire was 
divided into eastern and western halves in A.D. 395, 
and Greece became part of the East Roman, or By- 
zantine, Empire. The Byzantine Empire represented 
the second great period in Greek history. It lasted for 
more than 1,000 years and produced a remarkable 
civilization of its own (see BYZANTINE EMPIRE). 

The Byzantines were unable to protect the Greek 
mainland from fierce tribes from the north. The history 
of Greece in Byzantine times is one of constant inva- 
sion. The Byzantine Empire finally collapsed when the 
Ottoman Turks captured Constantinople in A.D. 1453. 

For the story of Greece after the Roman conquest, 
sec BYZANTINE EMPIRE; GREECE (History); Roman Em- 


PIRE; TURKEY (History). Joun Harvey KENT 


Related Articles in Wortp Book include: 
BIOGRAPHIES 


An alphabetical list of biographies relating to Ancient 
Greece appears under Greece, Ancient, in the Broc- 
RAPHY section of the READING AND STUDY GUIDE. 


CITIES 
Athens Delphi Knossos Sparta 
Corinth Dodona Mycenae Thebes 
CONTRIBUTIONS TO CIVILIZATION 
Acropolis Greek Literature 
Aegean Civilization Iliad 
Aesop’s Fables Music 
Architecture Odyssey 
Astronomy Painting 
Character Education Parthenon 
Clothing (color pictures) Philosophy 
Column Physics 
Dancing Science 
Drama Sculpture 
Education, History of Seven Wonders of the 
Fairs and Expositions World 


Family Shelter (Homes in 

Food (Early Civilizations) Ancient Civilizations) 
Furniture (Greece) Slavery (Slavery in the 
Geography Ancient World) 
Geometry ‘Textile (Greek and Roman) 


Gravity, Specific 
Greek Language 
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Theater (Ancient) 


DIVISIONS 


Arcadia Boeotia Laconia Messenia Thrace 
Attica Epirus Macedonia Thessaly 
GOVERNMENT 
Archon Citizenship Government 
Areopagus (History) Law ‘Law of the 
Athens (Govern- City-State cient Greeks) 
ment; History) Democracy Tribe 
Ballot 
History 
Achaean Iran (Classical Roman Empire 
Aeolian Period) Salamis 
Barbarian Marathon ‘Thermopylae 
Byzantine Empire Olympia Troy 
Dorian Olympiad Turkey 
Greece (History) Olympic Games (History) 
Ionian Peloponnesian War 
MYTHOLOGY 
Aeolus Minos Oracles 
Apollo Minotaur Parnassus 
Hades Mythology l'rojan Horse 
Labyrinth Olympus 
Outline 
1. The Land and Its Resources 
A. Location and Size С. Natural Resources 


B. Surface Features D. Climat: 


Il. Life of the People 
A. The People 
Ill. Work of the People 


B. Language C. Family Life 


A. Agriculture D. Transportation 
B. Manufacturing E. Communication 
C. Trade 
IV. Activities of the People 
A. Education D. Philosophy and 
B. Religion Science 
C. The Arts 
V. Government 
VI. History 
Questions 
How did ancient Greek education differ (rom educa- 


tion in the United States and Canada? 

Why did the Greeks found so many colonies? 

What is considered the greatest single contribution the 
ancient Greeks made to our civilization? 

What was a city-state? Why did city-states develop? 

Could Socrates read a modern Greek newspaper? 

What kinds of gods did the Greeks believe in? — . 

Why was there no national government in ancient 
Greece? 

What do historians consider the world's first serious 
attempt at representative government? a 

Why are the Persian Wars considered a great turning 
point in world history? 

What was an ariston? A chiton? A trireme? 


GREEK CHURCH. Scc EASTERN ORTHODOX CHURCHES. 

GREEK CROSS. See Cross. 

GREEK FIRE is an inflammable chemical mixture 
which burns furiously, even under water. The Byzantine 
Greeks of the Middle Ages used it to set fire to enemy 
fleets, and to defend Constantinople. Its composition 
was a secret. Saltpeter is believed to have been used in 
an early mixture. By the 1200's, it was probably much 
like gunpowder, then unknown. 

GREEK GAMES. See IsTHMIAN Games; NEMEAN 
GAMES; OLYMPIC GAMES; PYTHIAN GAMES. 

GREEK GODS. See MYTHOLOGY. 


GREEK LANGUAGE is a branch of the Indo-Euro- 
pean family of languages. It is related to Latin and 
Sanskrit, Old Slavic, Celtic, and the Germanic lan- 
guages. M (пу persons regard ancient Greek as the most 
beautiful ond effective language ever spoken. Its sound 
was a musical chant, instead of the monotone of most 
languages. \Vith its many inflections, or changes in word 
forms, it could express ideas more exactly than less 
inflected languages. For example, a fully inflected clas- 
sic Greek verb had more than 500 different forms 
Each change in form showed a change in the time. the 
manner or kind of action, or the person acting. 1 

Greek has great interest for students of English be- 
cause many of our words come from Greek, often 


through Latin or one of the Romance languages. Scien- 
tific words from Greek include atom, biology, botany, eco- 
nomics, and zoology. Among Greek words used in the arts 
are architecture, criticism, drama, music, and poetry. 
Alphabet 

Most of the alphabets of modern Europe are taken 
from the Greek, which was in turn adapted about 1000 
B.C, from the alphabet of the Phoenicians. There are 
Greek Alphabet English Greek Alphabet English 

Sound Sound 

А а alpha агт М v nu now 
B B beta but и Li x ax 
Г у gamma get О o omicron for 
A ô delta do TI лл pie 
E є cpsilon held P p 1250 ran 
Z ¢ zeta adzc E o sigma sat 
Н у eta they тот. Хач tar 
Ө 0 theta thin Y v upsilon rude 
I «4 iota machine ® ¢ phi fill 
K x kappa kite Xo chi elkhorn 
A ^ lambda lamb Y y ps upset 
M M mu man Q c omega hold 


English sounds represent those of ancient Greek. 


two forms of the Greek alphabet, the western and the 
eastern. From the western comes the Roman alphabet 
in Which this book is printed. The eastern alphabet is 
used in classical and modern Greek, and was the ances- 
tor of the Cyrillic alphabet, used in Russia and other 
nations of eastern Europe (see Russtan LANGUAGE). 

The Greek alphabet has 24 letters. Its consonants 
were pronounced about like those in English, but the 
vowels sounded more like those of German. Greek had 
no Л. Its sound was shown by ‘ over or preceding a 
ove beginning а word, as ‘/Aténs (pronounced hah 
аусе), meaning Hades. Most Greek words had accent 
marks to show a rising, falling, or sustained pitch. 
Ec n believe that people began to write in the 
: e alphabet about 1000 B.C., but the oldest surviv- 
ng inscriptions date from the 800's B.C. Greek writing 
T UM went from right to left. Later, one line went from 
| gl tto left, the next from left to right in a form called 
oustrophedon, “like plowing oxen turning.” After 
about 500 в.с., all lines went from left to right. 


History 


: etit Greek. The geography of Greece greatly 
nfluenced the development of its language. Mountains 


GREEK LETTER SOCIETY 


and deep bays isolated one group and region from 
another. Because of this isolation, the Greeks used 
many different dialects before writing was introduced. 


Some Common Words in Ancient Greek 


ENGLISH 
GREEK SPELLING PRONUNCIATION MEANING 
üvÜpcrros anthropos ahn throh poss man 
BB Mor biblion beeb lee on book 
үй ge gay earth 
ypåuua gramma grahm mah letter 
Sévêpov dendron dehn dron tree 
huépa hemera haym ehr ah day 
kG pos cosmos koss moss world 
Aóryos logos lo goss word 
ueyas megas meh gahs large 
uh» men mayn month 
uhTnp mater тау! аут mother 
шкрб$ mikros mee kross small 
povos monos mo noss single 
oikia oikia oy kee ah house 
татїр pater paht ayr father 
mons polys po loos many, much 
oios philos fee loss friend 


But the dialects never differed so much that the Greeks 
of one region could not understand those of another. 
The dialects of historic times fall into three divisions— 
Acolic, Doric, and Ionic. Aeolic and Ionic are believed 
to have developed from a common source, Achaean. 
Ionic included Attic, the language of Athens, which 
became the chief literary language. The oldest Ionic 
writings are Homer’s epic poems, the Iliad and the 
Odyssey. His Tonic contains many Aeolic words and 
forms, and was read and understood throughout 
Greece. Later, the great dramatists and prose writers 
used Attic. It became the standard of classic Greek. 
After Alexander’s conquests, people from Europe to 
India spoke and wrote a simplified Attic known as 
koine, or common dialect. Plutarch used it in his Parallel 
Lives of Illustrious Greeks and Romans, and the New 
Testament is written in it. Greek in this form was the 
common language of cultured men of all nations from 
300 B.C. until the barbarians overran Europe. 
Modern Greek began to take shape about A.D. 800. 
It was the language of the Byzantine Empire, and re- 
mained in use in Greece after the Turks conquered the 
Byzantines in 1453. Today about 8,000,000 persons 
speak Greek. When printed, modern Greek closely 
resembles the ancient koine. A reader of modern Greek 
can read the ancient dialect about as well as we do 
Shakespeare. In pronunciation, modern Greek is quite 
different from ancient. The language today has two 
main forms: katharevusa, a literary language; and demo- 
tike, the popular speech. The latter has dropped many 
inflections, changed some forms, and added words 
from other modern languages. Своков К. GRIFFIN 
See also ALPHA AND OMEGA; ALPHABET; also the 
articles on each letter of the English alphabet appearing 
at the beginning of cach letter in Tue Wonrp Book 


ENCYCLOPEDIA. 
GREEK LETTER SOCIETY. Sce FRATERNITY; SORORITY. 
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GREEK LITERATURE. Beginning almost 3,000 years 
ago, Greek authors wrote the first literature in Europe. 
Their poems, plays, histories, and speeches have rarely 
been excelled in beauty, originality, or variety by 
peoples of any other time or country. All regions and 
dialects of ancient Greece contributed to this great 
achievement. The thoughts expressed in Greek litera- 
ture had tremendous influence upon such later writers 
as Virgil, Dante, and Shakespeare. 


Characteristics of Greek Literature 


The Greeks never developed a unified government, 
but they created a remarkably unified literature. In a 
world where few changes of thought or custom ap- 
peared for hundreds of years, the Greeks clung to their 
individuality. Every Greek had his own opinions on 
everything, and delighted to express and defend them. 
He took part in an active and ever-changing life, a 
continual debate and war of ideas in all areas of human 
activity. 

Greek writers fought in the forefront of this mental 
battle. In addition to their writing, they had practical 
roles in society. As the nation’s first thinker and teacher, 
the great poet Homer “educated all Greece.” The 
famous lawmaker Solon first won fame for his elegiac 
verse. And Plato was not only a great philosopher, but 
also a matchless prose stylist. 

Language and Form. Greek literary forms developed 
naturally from their native dialects—Aeolian, Dorian, 
and Attic. First, the Ionic descendants of the Aeolians 
produced the Aeolic epic dialect. All epic poets, regard- 
less of their tribe, used this dialect. The later Ionians 
developed the elegiac couplet, superbly suited to express 
strong passions. The Doric dialect, massive and sono- 
rous, proved perfect for choral and religious odes. The 
Attic dialect, spoken in Athens, took the best elements 
from all the others. Through this flexible, efficient, 
and beautiful language, the Greeks expressed their 
abundance of sublime human feelings and deep 
thoughts on life. 

In Translation, Greek literature has affected most 
other literatures. For example, Latin literature began 
with the translations of a Greek, Livius Andronicus, 
in the 200's n.a. His version of Homer's Odyssey became 
a chief textbook for Roman schoolboys of the next 200 
years. In poetry, he used the Greek system of quantita- 
tive meter (based on the long and short vowel sounds in 
syllables), rather than the native accentual meter (based 
on the force of the syllables themselves) natural to 
Latin. As a result, Latin classical poetry used quantita- 
tive meter during its entire history. 

We owe as much to translations from the Greek as 
the Romans did. Plutarch's Lives, as translated by Sir 
"Thomas North in the late 1500's, suggested to Shake- 
speare many characters, settings, and. plots. The same 
work influenced many others, including Percy B. 
Shelley and Thomas Jefferson. 

Not all English translations are equally good. The 
English translations of Homer's works written in the 
1500's by George Chapman and the 1700's by Alex- 
ander Pope now seem strange to us, and almost conceal 
the true Homer. Other versions lack the force and fire in 
which Homer excelled. But some translations of Greek 


370 


works have become English classics in their own right. 
They include Sir Richard Jebb’s versions of Sophocles, 
Benjamin Jowett's translations of Plato, and Gilbert 
Murray's renderings of Greek verse. 


Early Greek Literature 


The Epic Age began before written history and lasted 
through the 800's в.с. From earliest times, Ionian and 
Aeolian bards, or wandering poets, had chanted stories 
of the heroic deeds of their Achaean ancestors in the 
courts of Greek rulers. Homer, who probably lived 
near the end of this period, wove some of these tales 
into two immortal epics, the Ziad and the Odyssey. 
These aristocratic, warlike epics represcot the spirit of 
the rulers of Greece in the 1100's в.с. 1 hey are written 
in dactylic hexameter, lines that have six feet, each 
usually consisting of three syllabies. Henry Wadsworth 
Longfellow imitated this meter in Evangeline, read 
slowly with light stresses (see METER [росігу]). 

Other epic poets filled out Homer's tales with the 
adventures of various heroes of the Trojan War. These 


Cyclic poets also wrote in dactylic hexameter, which 
became the standard meter for epic pociry. 


Hesiod of Boeotia, who probably lived after Homer, 
wrote two didactic, or teaching, epics. 1 hey represent 
the philosophical and democratic thought of the 
1000's в.с. One, Works and Days, teaches how to attain 
happiness through hard work and thrift, and lists the 
correct seasons and methods for farm work. ‘The other, 
Theogony, is a story of the creation of the world, and a 
systematic account of the relations amor: the gods. 

The Lyric Age lasted from about 800 v.c. to about 
475 в.с. The musical poetry that characterized this 


period was called lyric, because it was sung to the 
accompaniment of the lyre or the flute. It includes 
three basic types: the melic, sung to the 1, ic; the elegiac, 
with flute accompaniment; and the iambic, which was 
recited rather than sung. Most lyric poems express the 
poet's feelings on a single idea or event. l'or example, 
in the 600's and 500's в.с. Callinus and Tyrtaeus 
wrote on war and courage, and Theognis praised high 
moral conduct, justice, and goodness. Archilochus, who 
probably lived about 700 B.c., perfected the iambic 
meter in his highly satirical poems. Greece’s greatest 
woman poet, Sappho of Lesbos, lived about 600 в.с. 
She sang of love in all its aspects, sad and gay. During 
the late 600's and early 500's в.с., Aleman and Ste- 
sichorus composed noble victory odes. Simonides of 
Ceos (556-469 в.с.) mastered not only the lyric, but 
also the short, witty epigram. Pindar (522?-443 8.0.) 
wrote splendid triumphal odes to celebrate war victories 
and athletic triumphs in the great festival games. 

Other lyric poets of the 600's include Alcaeus, fiery 
and patriotic, and Mimnermus, who set the tone for 
later melancholy love elegies. Anacreon, in the 5005 
B.C., wrote about love and praised wine. Corinna, the 
famous woman poet of Thebes, taught Pindar in his 
youth. A little later, Bacchylides challenged Pindar 
in imagination, if not in splendor and power. 


The Golden Age 


The period in Greek history from the 470° to about 
300 в.с. was one of the most glorious in the history 0 
Western civilization. Athens, and finally all Greece: 


developed great artists of every kind. In literature, this 


period is called the Attic Age, because literary life 
centered in Athens. 

Drama reached great heights in the works of Aeschy- 
lus (5252-100 mc), Sophocles (495406 в.с.), and 
Euripides (4402-406? в.с.). Aeschylus wrote about 90 


tragedies, (1 which 7 remain. Sophocles united the 
highest qualities of Greek genius. No dramatist has 
surpassed h: sublime conceptions of the possibilities of 
human native. The plays of Euripides are more con- 
temporary |) feeling. His heroines have the most 
appeal for u and many later dramatists and novelists 
have imitated them. 


Aristoph пез (445-385 B.c.), the foremost writer of 
ancient Grec comedy, produced his plays during this 
period. H« combined personal and political criticism 
of his age with delightful fantasy and wit. 

Other Forms. The historians of the Attic period 


made great contributions. Herodotus (484-424 B.C.), 
often called "the Father of History,” wove many 
stories into his history of the Persian Wars. Thucydides 
(4602-400? 1...) related causes to effects, and motives to 
events, in his account of the Peloponnesian War. He is 
often called the first scientific historian. Xenophon 
(4342-355? в.с.) wrote the Anabasis, describing the 


famous retreat of 10,000 Greek soldiers through Asia 
Minor. 

Orators of the Attic period urged the Greeks to 
greatness. | licy included Lysias, who died about 380 
B.C., Isocrates (436-338 в.с.), Aeschines (389-314 B.G), 
and Demosihenes (384-322 в.с.). At the same time, 


Plato (427 '-347 в.с.) stated and expounded the teach- 
ings of the great philosopher Socrates (469?-399 B.C.). 
Plato's pupil Aristotle (384-322 в.с.) won fame as a 
philosopher. scientist, and literary critic. 


Later Greek Literature 


The Alexandrian Age includes the period from 
about 300 s.c. to 146 в.с. Alexander the Great had 
conquered most of the known world, spreading Greek 
culture as far as India. Alexandria, the city he founded 
in Egypt, became the center of Greek thought. Science, 
scholarship, and criticism flourished, rather than crea- 
tive writing. Even the poetry of the age was graceful 
and erudite, not emotional or imaginative. One of the 
best poets of the time, Callimachus (305?-240? в.с.), 
was a librarian and critic by profession. 

Theocritus of Syracuse, who lived in the 200's, made 
the major original contribution to the times. He 
created a new form, the pastoral elegy, which sings of 
shepherds and nymphs. Moschus, of the 150’s B.C., and 
Bion, of the 100's в.с., imitated his style. These three 
set the pattern for all later pastoral poets. 

The dramatists of the age included Alexis (372?- 
270 n.c.), Diphilus (born about 340 p.c.), Menander 
(342-291 ».c.), and Philemon (3612-262? в.с.). They 
wrote urbane comedies of manners, making fun of 
human follies and foibles. Their plays are called new 
comedy to distinguish them from the old comedy written 
by Aristophanes. Herodas, who lived in the 200’s B.C., 
wrote the Mimes, showing how the common people of 
the time lived and what they thought. 

Aristarchus (2172-145? 8.c.), by his careful criticism 
and editing of the great classics, started the sciences 
that have preserved much noble writing that would 
otherwise have been lost or corrupted. This age also 


GREEK LITERATURE 


produced Euclid, whose geometry became the founda- 
tion for 2,000 years of work in that field. 

The Graeco-Roman Age began when the Romans 
conquered Greece іп 146 B.C., and ended about 675 
years later. Greck writers produced a huge number of 
works. Athens, under Roman patronage, regained its 
prestige as a university city. Every learned Roman 
knew Greek literature, and Rome had its own Greek 
libraries. Rome attracted and favored scholars from the 
whole Greek world. Polybius (204?-122? в.а.) and 
Diodorus, who died about 20 n.c., wrote outstanding 
histories. Plutarch (д.р. 46-120) wrote his Lives, tracing 
parallels between famous Greeks and illustrious Ro- 
mans. Galen (1382-201?) produced commentaries on 
medical knowledge that became standard texts during 
the Middle Ages. The satirist Lucian, born about 120, 
expressed his keen wit with great clarity of language. 

The Byzantine Age, usually considered as beginning 
with the emperor Justinian in A.D. 529, lasted until 
Constantinople (now Istanbul) fell to the Turks in 
1453. The great city of Constantinople became the 
center of Greek culture. As a part of the Byzantine 
Empire, Greece came in close contact with the Egyp- 
tian and Asiatic peoples from other parts of the empire. 
Greek civilization began to take on some of their 
characteristics. European Greece made only small con- 
tributions to the literature of this age. The Greeks spent 
their energy fighting invaders. For hundreds of years 
afterwards, the power of the Moslems to the south and 
east kept the Greek world in a state of siege. 

Under the influence of Christianity, much Greek 
prose became theological, philosophical, and historical. 
Poets wrote many great hymns. Epigrams, criticism, 
and scholarly works flourished. Some of the most 
charming works appear in The Greek Anthologies, several 
collections of poems. These 6,000 poems, collected by 
many anthologists, cover Greek life and thought from 
700 в.с. to A.D. 900. 

Since About 1800, verse forms have remained more 
popular and important than prose in Greek literature. 
Many poems reproduced the themes of ancient Greek 
folk songs. Dionysios Solomos (1798-1857) combined 
dramatic power with a love for, and an understanding 
of, Greek folk poety. Kostis Palamas (1859-1943) 
sought simplicity, the quiet tone, and the familiar in 
his poetry. Nikos Kazantzakis (1885-1957) combined 
an intellectual thirst and moral awareness with a 
lyrical style in his prose and poetry. Grorce R. GRIFFIN 


Related Articles. For the history of the times, see 
GREECE, ANCIENT; BYZANTINE Empire. Other related 
articles in WoRLD Book include: 

BIOGRAPHIES 
Aeschines Euripides Pericles Simonides 
Aeschylus Herodotus Pindar Sophocles 
Anacreon Hesiod Plato Theocritus 
Aristophanes Homer Plutarch Thucydides 
Aristotle Isocrates Polybius Xenophon 
Demosthenes Lysias Sappho 

UNCLASSIFIED 
Drama (The Greek Iliad Orators and 

Theater) Meter (poetry) Oratory 
Elegy Ode Philosophy 
Epigram Odyssey Poetry 
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GREEK ORTHODOX CHURCH 


GREEK ORTHODOX CHURCH. See EASTERN ORTHO- 
nox CHURCHES. 

GREELEY, Colo. (pop. 26.314; alt. 4,665 ft), the 
trading center of a farming and mining area, lies about 
50 miles north of Denver (see Coronapo [color map]). 
Industries include beet-sugar refining and vegetable 
canning. Greeley, the home of Colorado State College, 
was founded in 1870 as a cooperative farm enterprise 
organized by Horace Greeley (see GREELEY, HORACE). 
The seat of Weld County, Greeley has a council- 
manager form of government. Нлкоір Н. DUNHAM 

GREELEY, HORACE (1811-1872), а prominent Ameri- 
can newspaper publisher, founded and edited the New 

York Tribune. He was a 
leader in the antislavery 
movement, and his edito- 
rials played an important 
part in molding public 
opinion, especially during 
the 20 years before the 
Civil War. Greeley’s edito- 
rials against the spread of 
slavery into new territory 
increased the antislavery 
sentiment of the North. He 
also fought vigorously in 
his columns for the protec- 
tive tariff and for antiliquor 
legislation. 

Greeley’s writings and remarks were widely quoted. 
In 1834, he founded The New Yorker, a weekly literary 
paper, which proved popular. The phrase, *Go west, 
young man," originated in 1851 by an Indiana news- 
paperman, John Soule (1815-1891), appeared in The 
New Yorker as advice to the unemployed of New York 
City. This phrase became a byword after Greeley pop- 
ularized it. 

Founds New York Tribune. In 1840, Greeley began 
publication of The Log Cabin, a weekly campaign paper 
supporting William Henry Harrison, the Whig candi- 
date for President. The next year he founded the Tribune, 
a penny daily, and combined The Log Cabin and The 
New Yorker into the Weekly Tribune. People throughout 
the northern United States read the Greeley publications. 

His Civil War Role. Greeley was one of the first 
editors to join the Republican party. He was a delegate 
to its second national convention, and helped Abraham 
Lincoln obtain the nomination for President. Although 
he supported Lincoln throughout the Civil War, he 
urged settling the conflict by compromise. In 1864, he 
met with several agents of the Confederacy in Canada 
to discuss peace terms, but the conference failed. Greeley 
also urged giving pardons to all members of the Con- 
federacy after the war. He signed the bail bond of 
Jefferson Davis, president of the Confederacy. This 
action hurt Greeley’s popularity and that of the Tribune. 

His Political Role. Greeley supported the adminis- 
tration of President Ulysses S. Grant for two years, but 
then began to disagree with Grant’s policies and to 
oppose him openly. The Liberal Republicans and the 
Democrats nominated Greeley to run for President 
against Grant, but Grant won a decisive victory in the 
1872 election. Greeley died less than a month later. 
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Chicago Historical Society 
Horace Greeley 


Greeley was born in Amherst, N.H., on Feb. 3, 1811, 
He became an apprentice in a Vermont newspaper 
office when he was 15. He later moved to New York 
City, where, in 1833, he helped found the Morning Post, 
the first two-cent daily paper ever published. It ran for 
only three weeks. In 1870, he founded а cooperative 
community, Union Colony, in Colorado, later called 
Greeley, Colo. He wrote several books, including Glances 
at Europe (1851), An Overland Journey to San Francisco 
in the Summer of 1859 (1860), The Ancrican Conflict 
(1866), Recollections of a Busy Life (186°), and What I 
Know of Farming (1871). KENNETH N. STEWART 

See also LIBERAL REPUBLICAN PART 

GREELY, ADOLPHUS WASHINGTON (1844-1935), 


was an American soldier and Arctic explorer. From 
1881 to 1884, he led an expedition to establish obser- 
vation stations near the North Pole. lhe expedition 
made scientific observations and explored northern 
Greenland and Ellesmere Island. Greely withdrew 
southward when relief ships failed to arrive in 1883. He 


lost 18 men before the expedition was rescued at Cape 
Sabine on the east coast of Ellesmere Island. 
Greely was born at Newburyport, Mass. He fought 


in the Civil War. He was assigned to the Signal Corps 
in 1867, and became chief signal officer in 1887. He 
introduced radio telegraphy to the Signal Corps. He 
also supervised the building of telegraph lines in the 
Southwest. [онх Е. CASWELL 

GREEN is опе of the colors of the solar spectrum. It 
appears between blue and yellow. Grec» is one of the 
most common colors in nature. The grass «nd nearly all 
foliage are green. Sometimes the sea looks green, and 
green also appears in the mineral malachite and in 
emeralds. Many tropical birds have green feathers, and 


some butterflies are bright with green. 


Green coloring matter, or pigment, can be made by 


mixing blue and yellow pigments. Mosi green paints 
and dyes result from boiling copper acetate in а solu- 
tion that contains arsenic and oxygen. [hese paints 


and dyes are deadly poisons, and should be kept away 
from children. Most of the green dyes once made from 
vegetable compounds now come from coal tar. The 
different shades of green result from mixing the pig- 
ments in different proportions. Most green pigments 
fade quickly when exposed to the sun. 

Green is the national color of Ireland. Scottish High- 
landers wore it as a mark of honor. People wear green 
on Saint Patrick’s Day, March 17. It is a sacred color 
to the Moslems, who carry a green flag. Their prayer 
rugs have green backgrounds. Green served as the color 
of repentance in ancient traditions. It is also the color 
of envy. 

See also Cotor. 

GREEN, ANDREW HASWELL. See New York Спү 
(Famous New Yorkers). 

GREEN, DARIUS. See TROWBRIDGE, Jonn T. 

GREEN, “HETTY,” HENRIETTA HOWLAND ROBIN- 
SON (1834-1916), was regarded at the time of her death 
as the richest woman in the world. She inherited her 
father’s estate of about $6,000,000. Shrewd investments, 
chiefly in government bonds, railroad securities, and 
real estate, increased it to an estimated $100,000,000. 
She spent little money on personal comforts. She was 
born in New Bedford, Mass., but moved to New York 
City in 1863. Joun B. McFERRIN 


GREEN, PAUL ELIOT (1894- ), an American play- 
wright and author, became known for his plays about 
the South and its people. His play In Abraham’s Bosom 
won the Pulitzer prize in 1927. In his historical The 
Lost Colony (1937), Green experimented with symphonic 
drama, a combination of music, singing, dancing, and 
pantomime. He used this formula in all his later writings. 
He was born near Lillington, N.C. GEORGE FREEDLEY 

GREEN, SAMUEL SWETT. Sce LIBRARY (Famous 
Librarians) 

GREEN, THEODORE FRANCIS. See Ruope IsLAND 
(Famous Rhode Islanders). 

GREEN, WILLIAM (1873-1952), succeeded Samuel 
Gompers as president of the American Federation of 
Labor in 1924, and held the position until his death. As 


president of the A.F. of L., Green worked for laws to 
help workers and unions. 
In foreign and domestic 
affairs, he called attention 


early to the threat of com- 
munist tactics. During 
World War II, he played 
an important part in work- 
ing out the labor move- 
ments ^no-strike" pledge. 

Green was born in Co- 
shocton, Ohio, where he be- 
came a coal miner. He 
moved up quickly in the 
Ohio Mine Workers’ 
Union. serving as local 
union president, district 
preside. and international union statistician. He was 
elected secretary-treasurer of the United Mine Workers 
of America in 1913. 

Green also served two years in the Ohio Senate. He 
served for a brief period as presiding officer. In this 
post, he helped pass the mine safety and workmen's 
compensation laws in Ohio. Jack Barnasit 

GREEN ALMOND. See Pisracnio Nur. 

GREEN BAY is a body of water, that extends inland 
from Lake Michigan for about 120 miles. The bay forms 
part of the southern boundary of the upper peninsula 
of Michigan, and the northeast boundary of Wisconsin. 
Green Bay is about 20 miles wide. At its tip lies the 
city of Green Bay, Wis. Explorers and fur traders sailed 
up Green Bay during the 1600's. For location, see 
Wisconsin (color map). James I. CLARK 

GREEN BAY, Wis. (pop. 62,888; alt. 590 ft.), is the 
second largest trade and shipping center in the state 
(ee Wisconsin [color map]). Only Milwaukee is larger. 
Green Bay lies at the mouth of the Fox River at the 
southern point of the body of water called Green Bay. 
The city is about 200 miles north of Chicago. Manu- 
factures include paper and paper products, cheese, 
excavating and paper-converting machinery, and var- 
ious kinds of canned foods. 

In the 1600's Green Bay was a meeting point for 
the men who developed the Mississippi Valley. They 
started the first permanent settlement in Wisconsin in 
Green Bay in 1764. The city has a mayor-council form 
of government. Janes I. CLARK 

GREEN FLY, a common name for aphids. See APHID. 

GREEN MANURE. See AGRICULTURE (Soils and 
Water); MANURE. 


Walters 


William Green 


GREENAWAY, “KATE,” CATHERINE 


GREEN MOUNTAIN BOYS were soldiers from Ver- 
mont who fought for the American colonies in the Revo- 
lutionary War. They captured Crown Point, and helped 
take Fort Ticonderoga. Led by Colonel Seth Warner, 
these soldiers helped win the battle of Bennington. 

Ethan Allen organized the Green Mountain Boys 
some years before the Revolution. They raided New 
York settlements in protest against the claims of New 
York to the territory of Vermont, which had been under 
the control of New Hampshire. The Green Mountain 
Boys burned the cabins of the New Yorkers, and stole 
their cattle. They stripped the New Yorkers and whip- 
ped them. They branded the naked backs of New York 
officials with the “beech seal." This is a famous phrase 
in Vermont, which means they beat these officials with 
beech goads, or pointed rods, instead of admitting their 
authority. In 1777, the Green Mountain Boys declared 
Vermont an independent republic. Their demand for 
statehood was granted in 1791, and Vermont became 
the 14th state admitted to the Union. JOHN R. ALDEN 

See also ALLEN, ETHAN; Crown POINT; Forr ‘Ticon- 
pEROGA; VERMONT (Boundary Disputes); WARNER, 
SETH. 

GREEN MOUNTAIN STATE. See VERMONT. 

GREEN MOUNTAINS form part of the Appalachian 
system. They are one of the oldest mountain ranges in 
North America. The Green Mountains received their 
name from the forests of evergreens which covered the 
mountains when the first settlers came. 

The mountains extend north and south, through the 
central part of the state of Vermont. They make up part 
of the mountain chain that continues southward through 
Massachusetts and Connecticut. In these two states, the 
mountains are known as the Berkshire Hills and the 
Hoosac Mountains. The northern end of this mountain 
chain reaches Quebec. Through millions of years, 
storms, water, and ice have worn down the peaks so 
that in some places they are low hills. The highest peak 
is Mount Mansfield (4,393 feet), near Stowe, Vt. For 
location, see VERMONT (color map). 

Maple, ash, birch, beech, hemlock, fir, pine, and 
spruce trees almost completely cover the mountains. 
Many tourists visit this area to enjoy the scenery and 
pleasant climate. Warren В. Наво, Jr. 

GREEN RIVER. Scc Uran (Rivers and Lakes). 

GREEN RIVER provides Kentucky's largest river 
basin. The basin covers 9,222 square miles, almost one 
fourth of the area of Kentucky. The Green River rises 
in Lincoln County in the center of the state, It flows 
west for 360 miles to the Ohio River near Henderson. 
Six locks and dams permit navigation of the Green 
River to Mammoth Cave and Bowling Green. For 
location, see KENTUCKY (color map). J. К. SCHWENDEMAN 

GREEN VITRIOL. Sec FERROUS SULFATE. 

GREENAWAY, “KATE,” CATHERINE (1846-1901), 
was an English illustrator of children’s books. She 
painted in water colors, and became known particularly 
for the quaint charm of her pictures, her delicate por- 
trayal of flowers and gardens, and her flowerlike chil- 
dren, She often wrote her own verses to go with her 
drawings. Her first book was Under the Window (1879). 
Her other books include The Language of Flowers (1884), 
Marigold Garden (1885), and A Apple Pie (1886). 
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Culver; Historical Pictures Service 


Kate Greenaway, right, 
often wrote verses to go with 
her drawings. With this quaint 
picture, above, she wrote: 
“Little Fanny wears a hat 

like her ancient Grannie; 

Tommy's hoop was (think of 

that) 
Given him by Fanny." 


Miss Greenaway was born in London, the daughter 
of an engraver. She had become well-known for her 
Christmas cards, valentines, and magazine sketches 
before she began illustrating books. 

See also VALENTINE’s Day (picture). 

GREENBACK is the popular name for the kind of 
United States paper money called treasury notes. Green- 
backs do not include gold and silver certificates. They 
take their name from the color of their reverse side. The 
government first issued greenbacks under the act of 
February, 1862, to finance war operations. Until 1879, 
they circulated merely as promises of the United States 
to pay. They had no metal money behind them as 
security. At one time, when people held little confidence 
in the government, they were worth only 35 cents for 
each dollar. Since 1879, their issue has been fixed at 
about $346,000,000, and the government maintains a 
large gold or silver reserve behind them. See also 
SPECIE Payments, RESUMPTION OF. ]озЕРН Corr 

GREENBACK PARTY was an American political 
party that was active between 1876 and 1884. Its name 
referred to the greenbacks, or paper notes, that had been 
issued during the Civil War and afterward. Farm prices 
rose higher than ever before during this period. 
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After the panic of 1873, prices dropped, mortgages 
were foreclosed, and the amount of money in circula- 
tion dropped greatly. The Greenbackers believed that 
the issuance of large amounts of paper money would 
bring prosperity, especially to the farmer, by raising 
prices and making debts easier to pay. Many farmers 


of the West and South joined the party, or worked to 
promote its policies in the Republican and Democratic 
parties. 

The Greenback party was founded at a meeting in 
Indianapolis, Ind., in 1874. The first party convention, 
held in 1876, nominated Peter Cooper for President. 
The party received few votes. In 1878 it succeeded in 
electing several congressmen. Some of these men formed 
a group in the House of Representatives called the 
“Greenback bloc." In 1880 the Greenback party broad- 
ened its platform, supporting an income tax, an eight- 
hour day, votes for women, and other progressive meas- 
ures. It nominated James B. Weaver, leader of the bloc 
in Congress, as its candidate for President. The party 
made a poor showing in the election, and lost some of 
its seats in Congress. By 1888, it lacked the strength to 
nominate its own candidate for President. Doxaro R, McCoy 


See also Cooper, PETER. 

GREENBOTTLE, a fly. See Browrrv; BLUEBOTTLE. 

GREENBRIER is a North American vine of the lily 
family. It has a prickly stem, blue-black berries, and 
broad, short, pointed leaves. People also call it horse 
brier and cat brier. The greenbrier grows in moist thickets 
from Nova Scotia to Texas. It spreads rapidly and be- 
comes weedy. 

Scientific Classification. Greenbrier belongs to the 
family Liliaceae. It is classified as genus Smilax, species 
rotundifolia. J-J- Levison 

See also SMILAX. 

GREENE, GRAHAM (1904- ), a British novelist, 
won fame both for stories of adventure and serious 
novels. He called such works as The Man Within (1929); 
a novel about smugglers, “entertainments.” His more 
serious works, such as The Power and the Glory, or The 
Labyrinthine Ways (1940), The Heart of the Matter (1948), 
and The Quiet American (1955), dealt with acute prob- 
lems of conscience. He also wrote dramas, including 
The Living Room (1953) and The Potting Shed (1957)- 
Greene was born in Berkhampstead. Harry T. Moone 

GREENE, NATHANAEL (1742-1786), an American 
Revolutionary War general, became noted for his cam- 
paigns against the British in North and South Carolina 
between 1780 and 1782. Many historians rank him sec- 
ond only to George Washington as a military leader. 

Greene was born to a Quaker family at Potowomut 
(Warwick), R.I. Because he was interested in military 
affairs, the Quaker church, which does not believe 10 
warfare, expelled him. He served in the Rhode Island 
legislature from 1770 to 1772, and in 1775. In October, 
1774, when trouble with Great Britain threatened, he 
organized a militia company called the Kentish Guards. 
Because he had a stiff knee, his men would not let him 
act as an officer, and he served in the ranks. After the 
battle of Lexington, the Kentish Guards set out to 2! 
the patriots. The governor of Rhode Island was loyal to 
the British and recalled them. But Greene and three 
other men went to Boston. He became a brigadier ge 
eral in the Continental Army, and took part in the siege 
of Boston. In 1776, he became a major general, a"! 


then commanded the army of occupation in Boston. 
Greene fought in the battles of Trenton, Brandywine, 
and Germantown, and he was with Washington at 
Valley Forge. In 1778, he became quartermaster gen- 
eral, but hie resigned in 1780 because of an investigation 
by politicians of the quartermaster department. 
In December, 1780, Greene replaced General Horatio 


Gates, whose army had been badly beaten at Camden, 
S.C. By skillful preparation and a series of brilliant 
maneuvers, Greene pushed the British back into Charles- 
ton and Savannah by the end of December, 1781. 
Georgia vave him a plantation near Savannah, and he 
went there to live in 1785. Rhode Island placed a statue 


of Greene in Statuary Hall in 1869. Јонх R. ALDEN 

GREENFIELD VILLAGE is a group of 92 historical 
buildings and landmarks collected by Henry Ford and 
restored to their original condition. It is located in 
Dearborn, Mich. Included are 14 craft shops; the house 
in which Stephen Foster was born; and Thomas A. 
Edison’s laboratory. Adjacent is the Henry Ford 


Museum, which contains exhibits in fine arts, trans- 
portation, and other fields. The Edison Institute School 
offers courses through sixth grade. FRANKLIN M. RECK 

See also Epison, Tuomas A, (picture, The Menlo Park 
Laboratory); MICHIGAN (Interesting Places to Visit). 


GREENGLASS, DAVID. See ROSENBERG, ETHEL 
GREENGLASS AND JULIUS. 

GREENHOUSE is a glass building in which plants 
can be grown throughout the year. Artificial heat sup- 
plies warmth in winter, and ventilation cools the green- 
house in summer, The glass may be shaded for plants 
that cannot thrive in full sunlight. Water controls allow 
the grower to raise desert plants as well as plants from 
tropical rain forests. The plants may be grown in beds 
on the ground or on benches. 

Persons who grow plants as a hobby often have small 
greenhouses. Commercial structures are usually long, 
rather narrow buildings. Their glass roofs are peaked to 
allow a maximum amount of light to enter. They also 
have hinged sections that open for ventilation. The 
glass, or a plastic substitute, rests on a framework of 
wood, iron, or aluminum. Pipes for water and heating 
encircle the building. Henry T. NORTHEN 

See also HorBED. 


Nathanael Greene, right, 
led American troops in many 
major Revolutionary War bat- 
tles. On his way to take com- 
mand of troops in the South in 
1781, a patriotic hotelkeeper 
gove Greene her life savings 
to help fight the war, above. 


A Small Greenhouse makes it possible for the home gardener 
to grow flowers and vegetables the year round. It furnishes proper 


humidity and heat, and protects plants in bad weather. 
Lord & Burnham 


GREENLAND 


eS 


Tanks, Black Star 
Greenland Costumes for 
holidays include beaded col- 
lars, and embroidered trousers 
and boots for women. 


GREENLAND is the 
world's largest island. Its 
land area is mostly within 
the Arctic Circle. North- 
western Greenland lies 10 
miles east of the northern- 
most point of Canada. 
Greenland is a county of 
Denmark, although it is 
separated from Denmark 
by 1,300 miles of ocean. 
Godthaab is Greenland’s 
capital and largest town. 

Greenland is about fifty 
times as large as Den- 
mark, but only about 
24,000 people live on the 
island. This is about half 
as many people as live in 
Las Vegas, Nev. The Norse 
explorers who discovered 
the island named it for its 
green coasts, in order to 
attract settlers. However, 


only the outermost rim of 
Greenland is ever green. 
This is where most of the 
people live, About 85 per 
cent of the country’s sur- 
face is covered by ice. 
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Greenland is important because of its location, 
Weather forecasters stationed on the island can predict 
storms on the North Atlantic. Greenland also has im- 
portant United States military bases that are part of 
the defense system of the North Atlantic. 


The Land and Its Resources 


Location, Size, and Surface Features. Davis Strait 
and Baffin Bay are the main bodies of water that sep- 
arate Greenland from the rest of North America. The 
Arctic Ocean lies north of Greenland. The Map shows 
that the island is bounded on the east by the Greenland 
Sea, Denmark Strait, and the Atlantic Ocean. Green- 
land covers 840,000 square miles. 

Most of Greenland lies within the Arctic Circle, 
Cape Morris Jesup, 448 miles from the North Pole, is 
the world’s northernmost land. Greenland consists of 
an inland plateau surrounded by a fringe of mountains, 
Most of these coastal mountains rise sharply out of the 


FACTS IN BRIEF —— 


Form of Government: A county of Denmark. 

Capital: Godthaab. 

Head of State: National commissioner, appointed by 
the Danish government. 

Area: 840,000 square miles. Greatest distance: (north- 
south) 1,660 miles; (east-west) 750 miles. 

Elevation: Highest, Mount Gunnbjørn, 
Lowest, sea level. 

Population: 24,015. Density, about .05 
square mile. 

Chief Products: Agriculiure, sheep, vegetables. Fishing 
Industry, cod, herring. Mining, cryolite, lead. 
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sea to heights of 4,000 to 8,000 feet. 
The highest point on the island is 
12,139-foot Mount Gunnbjørn in 
the southeast. Long, deep fiords, or 
narrow sea inlets, cut into the coast 
line (see Frog). 

Only 132,000 square miles of 
land in Greenland, along the coast, 
are free of ice. This area is about 
eight times the size of Denmark. An 
icecap цр to 10,000 feet thick covers 
the rest of the island. Seismographic 
measurements determined the thick- 
ness o! this icecap. The average 
height of the interior plateau is 
4,500 ivet above sea level. Its vast 
expanses of dazzling snow and ice 
are broken by a few ice-free rocky Peaks. The interior 
has several small lakes, and rivers. 

Natural Resources. The long hours of summer sun- 
shine make it possible for bright flowers and green 
foliage to grow in the thin, stony soil along the coast. 
Southern Greenland has a small number of scrub 
willow, alder, birch, and rowan trees. Lichen and moss 
cover the ground in most of the ice-free places. 

Reindeer, foxes, arctic hares, and polar bears are the 
chief animals of Greenland. Birds include the ptarmigan 
and the sea eagle. The cod is the most common fish. 

The island’s mineral resources are largely unknown. 
But Greenland is the world’s largest source of cryolite, 
one of the minerals used in making glass and aluminum. 
А lead and zinc mine was opened in 1956. Disko 
Island, off the west coast, has a poor grade of coal. 

Climate. Greenland's cold climate is gradually 
growing warmer. In northern Greenland, the sun shines 
constantly for four months each summer. It does not 
shine on Greenland at all during four winter months. 
January temperatures in Greenland range from —30°F. 
in the north to 20°F. in the south. July temperatures 
in Greenland average 40°F. Less than 10 inches of rain 
falls annually in most of Greenland. However, from 
40 to 60 inches falls on the southern tip. 


The People and Their Work 


The People. About 1,400 of the people are Euro- 
peans, most of whom are Danes engaged in weather 
service, commerce, teaching, and administration. The 
rest are Greenlanders. Greenlanders are of Eskimo 


Neat Wooden Houses of 
Godthaab, Greenland's capital 
and largest town, cluster at the 
foot of a rocky ridge. 


Greenland is about one fourth 
the size of the United States. 


Danish Information Office; H. Armstrong Roberts 


Greenland's Fishermen Harpoon Fish from Sealskin-Covered Kayaks, 


origin, but most of them also have Danish blood. 
More than go out of every 100 persons live along the 
west coast, where the best land is located. Greenlandic 
is the official language of the island, but most of the 
people also speak Danish. Greenlandic is one of the 
most important Eskimo languages, and resembles Es- 
kimo dialects spoken in North America. 

Way of Life. The people are hospitable and social. 
Most Greenlanders used to be wandering hunters who 
lived in widely-scattered huts made of stone and dirt. 
Today, nearly all the people live in small towns and 
have wooden homes. Most of the wood for these homes 
must be imported because the island has so few trees, 
The typical modern Greenland house has a living room 
and kitchen downstairs. and one or two bedrooms up- 
stairs. Fish is an important part of the people’s diet, 
but more and more fresh and canned foods are being 
imported to vary the diet. 

Cloth dresses and suits imported from Denmark have 
largely replaced clothing made of skin, except in the 
far north. The anorak, a hooded jacket, still is popular 
for outdoor wear. Women wear traditional Greenland 
costumes for holiday events. These costumes include 
beaded collars, colorful shirts, and embroidered 
trousers and boots. 

Towns. Most of the settlements in Greenland lie 
along the southwestern coast. The largest and most im- 
portant towns include the capital, Godthaab (pop. 
1,389); Julianehaab (pop. 1,202); and Holsteinbo 
(pop. 1,103). Other towns, together with their popula- 
tions, are Sukkertoppen (821); Egedesminde (670); 
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nd has 
и few miles of roads, chiefly in the t e peor 
use dog sleds for travel in the ice-cove The 
United States maintains three air ba c island 
Commercial airliners also serve Green The island 
has telephone and radio service 
Social and Cultural Achievements 

Education. Everyone in Greenland ad and 
write. Education is free, and the uires ай 
children between the ages of seven irteen te 


attend school. Godthaab has a college 
Religion. Greenland has complete 


freedom 


Most of the people are members of the I Church 
Government 
Greenland is a county of the Kingd Denmark 


The Danish government appoints a 


sioner, or governor. He is the highest of Gree 
land. He is chairman of the national which 
is elected. by the Greenlanders. The cil must 
approve all legislation dealing specific Gree 
land. Greenlanders elect two membe c Danish 
Parliament. They also elect local officia 
History 

Eorly Days. Eric the Red, а Nors iin, dis 
covered Greenland about a.b. 982. 1 nemen 
founded setilements on the island alx е year 
later, Leif, Eric's son, is believed to covered 
North America in the year 1000 (see У: Green 
land became a possession of Norway in Denmark 
Norway, and Sweden were united und Danes in 
1397, At that time, Greenland became a | sh pos 


session. By the end of the 1400's, the ha ме and 
the native Eskimos had destroyed the N 

Danish Colonization began in 1721 ] 
Egede 


Hans 
a Lutheran missionary 
The Danes converted the 
When the union of Denmar 
ended in 1814, Greenland remained a D 

Danish expeditions in the 1800's and 
greatly to the knowledge of 


set up a 
west coast 


Christianity 


Greenland 


and resources. Norway claimed 21,000 e miles 
of land on the east coast in 1931. The D. isputed 
this claim, and two years later they we d by 


the World Court 
Modern Times. German forces landed in Greenland 


in 1940 and set up several observation posts then 
United States forces landed in Greenland in 1941, They 
destroyed the German posts and built military bases and 
weather stations for Allied use during W 1 War H 

In 1951, the United States and Det ed a 


agreement for the 


joint defense of Gr 


invasion. A new Danish constitution, adopte » 
inged Greenland's status from a colony to a county 

of Denmark. In the early 1960's, the first Ballist 

Missile Early Warning System radar post was finished at 


Thule. It protects North America and weste 


inst surprise missile attacks Jens М - 


Related Articles in Моло Book include 


Arctic Eric the Red Godhavn 

Baffin Bay Ericson, Leif Godthaab 

Cape York Eskimo Ice Cap Viking 
Cryolite Fiord Kayak 


GREENLAND RIGHT WHALE. See Animar (color 
ture, Arctic Lands and Seas); Мили: (diagram). 
IEENLET. Sce Veo. 

INOUGH, GREEN oh, HORATIO (1805-1852), 
merican sculptor, made the statue of George Wash- 
pn that stands in the Smithsonian Institution in 

ington, D.C. One of his important early works 
another statue of Washington, modeled from Gil- 
Stuart’s famous portrait, Greenough also made 
is of such men as John Adams and John Quincy 

as, Henry Clay, John Jacob Astor, and John 
|. He was born in Boston, and was graduated 
Harvard College. He also studied in Rome and 
i nee, Italy. Јклм Larsen 
` GREENSA МО. Scc GLAUCONITE.. 
GREENSBORO, N.C. (pop. 119,574; alt, 840 ft), is 
industrial and educational center on the hilly Pied- 


cloth. Other products include nylon stockings, 
als, medicines, cosmetics, electrical equipment, 
, work clothing, and iron, steel, and 
products. The city is a large insurance center. 
© Greensboro is the home of the Woman's College of 
he University of North Carolina, Agricultural and 
Technical College of North Carolina, Greensboro Col- 
mes Bennett College. Near the city are the Oak 
| Military Institute and Guilford College. 
` Greensboro was chartered in 1808, It was named for 
jcneral Nathanael Greene, commander of the 
al army at the battle of Guilford Courthouse 
(March, 1781). The city is the seat of Guilford County, 
` and has a council-manager government, Моон T. teris 
See also GREENE, NATHANAEL, 
GREENSBORO COLLEGE is a liberal aris coeduca- 
tional college at Greensboro, N.C. It is sponsored by 
the Methodist Church. The college has а school of 
music as well as a school of arts and science, Students 
may study for the degree of Bachelor of Arts or Bachelor 
ol Music. Greensboro College was founded in 1838. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). 
GREENVILLE, Miss, (pop. 41,902; alt. 125 ft.), is an 
important port and center for marketing and processing 
cotton. 1t lies along the Mississippi River on the Mimis- 
Alluvial Plain (sce Masrssirrt [mapl). 
actorics in Greenville make carpeting, chemicals, 
cottonseed oil, insulating board, and glass, wood, 
stone, and clay products, The city also has cotton tex- 
tile mills. It is the home of Greenville Air Force Base, 
which houses tactical air force units. 
Settlers first arrived in 1828, Greenville was incor 
ted in 1870. In 1927, a flood su! the town 
70 days. The U.S. Army Corps of Engineers changed 
the course of the Mississippi River in 1935 to prevent 
future floods. Greenville has a councilmanager form of 
government. Cnastorrm Carnet 
GREENVILLE, S.C. (pop. 66,188; alt. 966 ft), is 
а textile center in the state's northwest. comer (see 
Socrii CxnouIxa [map]). The Reedy River runs through 


tories manufacture clothing, 

E Other factories make bricks, chemicals, ferti- 
and paints, and pack meat 

was settled in 1797 as 


GREENWICH OBSERVATORY 


changed to Greenville, and it became a city in 1831, 
It is the site of the Southern Textile Exposition, which 
is held every two years, Greenville is a summer resort 
area, and is the home of Furman Univenity, It has a 
councilananager form of government, jusaw J. Perry 

GREENVILLE COLLEGE, located at Greenville, HL, is 
a coeducational college of arts and science. 1t is spon- 
sored by the Free Methodist Church. "The college offers 
courses in liberal arts, business, music, religion, and pre- 
engineering. Greenville grants А.В, BS., and Th.B. 
degrees. It was founded in 1892. For enrollment, sec 
Univexsrris AND Соцконз (table). 

GREENWAY, JOHN CAMPBELL (1872-1920), an 
American mining engineer and soldier, led in the de- 
velopment of mining and transportation in Arizona. He 
went to Arizona in 1910, and became an executive in 
a mining company, a lead company, and a railroad. 
Greenway served as а Roughrider during the Spanish- 
American War and as a lieutenant colonel in World 
War I (sec Rovomupers), Arizona placed his statue 
in Statuary Hall in the Capitol building in Washing: 
ton, D.C, He was born at Huntsville, Ala, J, к. Omar 

GREENWICH, Conn. (pop. 53,793; alt. 30 fi), lies 
on Long Island Sound, 28 miles from New York City. 
For location, see Connncriour (color map). 

Greenwich is sometimes called The Gateway to Naw 
England, because it is the first Connecticut city on the 
main automobile routes leading from New York City 
to New England, Many of its people work in New York 
City. About 6,000 people work in Greenwich factories. 
Products include boats, canvas covers, electric genera 
tors, industrial felt, machine ^ цея pw, 
precision instruments, ps, sails, ship engines, 
vacuum cleaners. Pritting and publishing are also 

nt industries. The Audubon Nature Center, 
a wildlife sanctuary, opened in Greenwich in 1945, 

Representatives of the New Haven colony bought the 
Greenwich area from the Siwanog Indians for 25 cents 
in 1640, Greenwich received its charter as а borough 
in 1854, It has a representative town meeting form of 

t. Representatives of each town district form 
the legislative body, which is headed by а board of 


Maser К. Van nw 


selectmen. 
GREENWICH MERIDIAN, Seo Goss Ованул- 


TORY. 
GREENWICH OBSERVATORY, GRIN ihj. is the oldest 
use, The institution formerly 


the tide — pas 
and is chosen from among 

Britain. Some of the most famous British scientists have 
One of them, John Plasmteed (Av 


ayal from 1675 to 171 
which 


late the laws of gravitation. Another, Edmund Halley 
(1720 to 1742), predicted the retum of the comet which 
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Courtesy Life Magazine © Time, Inc. 
The Time Ball of the Greenwich Observatory in London 
signals the correct time as determined by astronomers. By tradi- 
tion, the ball is dropped every day at 1 p.m. Time balls were 
first used in the days before observatories transmitted time sig- 
nals by radio and other modern communication methods. 


was later named Halley's Comet after him. James Brad- 
ley (1742 to 1762) discovered the aberration of light. 
Frank Dyson (1910 to 1933), with A. S. Eddington, 
verified Einstein’s theory of relativity by showing that 
the rays of distant stars are slightly bent when they pass 
close to the sun. The Greenwich Observatory conducts 
practical investigations as well as pure research. 

Prime Meridian. In 1884, an international conference 
of astronomers in Washington, D.C., decided that the 
Greenwich Observatory should mark the prime merid- 
ian of the earth. Maps of most countries were changed 
toshow the longitude marked cast or west of Greenwich, 
which was located on 0? longitude. The earth was di- 
vided into 24 time zones, 15? longitude wide. When 
the clock at Greenwich shows noon, Greenwich mcan 


380 


time, it is 2 o’clock in the afternoon 30° east of Green- 
wich, Eastern European standard time. See MERIDIAN, 

Although the Greenwich Observatory was moved 
southeast to Sussex, 0° longitude remains at its original 
location. The British astronomers now subtract about 
a minute and a quarter from the time observed at 
Sussex to determine Greenwich time. 

See also OBSERVATORY. 

GREENWICH VILLAGE. See New YORK Crry (Inter- 
esting Places to Visit). 

GREETING. See Appr: 
SALUTE. 

GREETING CARDS mark special occasions or pro- 
vide friendly greetings to persons receiving them. The 
first modern greeting card was a Christmas card made 
in London in the 1840's. Historians believe that Joseph 
Calcutt Horsley, a Royal Academy artist. created it for 
Henry Cole. Cole had 1,000 copies //thoyiaphed, or re- 
produced, and sent them to his friends. Since that time, 
the sending of greeting cards, such as Valentine’s Day 
has become an important social custom. See also 
CHRISTMAS; VALENTINE's Dav. Joun J. OAKSON 

GREGG, JOHN ROBERT (1867-1948), invented the 
Gregg system of shorthand, in which lines and curves 
represent letters and syllables, Perfected in 1888, the 
Gregg system is used throughout the world and has been 
adapted to 11 languages. 

Gregg founded a school in Chicago to teach his sys- 
tem and other business subjects. He directed a firm that 
published his books and other texts on business. He also 
edited two business magazines. Gregg was born in Ire- 
land. He came to America in 1893. 

See also SHORTHAND. 

GREGG, WILLIAM. Sce Ѕоотн Canorixa (Famous 
South Carolinians). 

GREGORIAN CALENDAR, greh GOH rih un, is the 
calendar that is used in almost all the world today. All 
modern business uses its dates. It was made up by Pope 
Gregory XIII in 1582 to correct the Julian calendar, 
which Julius Caesar worked out in 46 B.( 

The Julian calendar year was 11 minutes and 14 sec- 
onds longer than the solar year. By д.р. 1580, this differ- 
ence had accumulated to 10 days. Pope Gregory 
dropped 10 days from October to make the calendar 
year correspond more closely to the solar ycar. He also 
decreed that each fourth year would be a /eap year, 
when February would have an extra day. Years mark- 
ing the century would not be leap years unless divisible 
by 400. For example, 1600 was a leap year, but 1700, 
1800, and 1900 were not. At present, the average Gre- 
gorian year is about 26.3 seconds longer than the solar 
year. By the year 4316, it will have gained one day on 
the sun. DowALD H. MENZEL 

See also CALENDAR. 

GREGORIAN CHANT. See Music (The Middle Ages). 

GREGORY was the name of 16 popes of the Roman 
Catholic Church. Gregory I and Gregory VII were 
among the most important of all popes. The dates of 
their reigns were: 
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Gregory I, Saint (590-604) 
Gregory II, Saint (715-731) 
Gregory III, Saint (731-741) 
Gregory IV (827-844) 
Gregory V (996-999) 


Gregory VI (1045-1046) 


(1073-1085) 
(1187) 


Gregory VII, Saint 
Gregory VIII 
Gregory IX (1227-1241) 
Gregory X, Blessed (1271-1276) 
Gregory XI (1370-1378) 
Gregory XII (1406-1415) 
Gregory XIII (1572-1585) 
Gregory XIV (1590-1591) 
Gregory XV (1621-1623) 
Gregory XVI (1831-1846) 
Saint Gregory 1, called THE Great (? -604), was 
born of noble family. He became vitally interested in 
religious matters. When he came into possession of his 


family’s fortune, he devoted it to the founding of 
monasteries, and took the vows of a monk. 
Gregory was especially interested in missionary 


activity. But he was highly esteemed in Rome, and 
Pope Benedict I would not let him leave. Under Pope 
Pelagius II, he served as legate to Constantinople. 
When Pelagius died in 590, Gregory was chosen pope 
despite his protests. His threat to negotiate a separate 
peace with the Lombards prompted the exarch of the 
Byzantine Emperor to arrange a treaty of peace be- 
tween the Lombards and the Byzantine Empire. 

Gregory sent Saint Augustine and a band of Benedic- 
tine monks to convert England. He also established 
missions in Sicily, Sardinia, and Lombardy. He enforced 
the prohibition of marriage among the clergy, reorgan- 
ized papal finances, and secured recognition of his 
authority throughout the Christian world. Gregory 
introduced. the style of singing in churches known as 
“the Gregorian chant” (see Music [The Middle Ages]). 

Saint Gregory VII ( ? -1085) was one of the most 
important popes in the Middle Ages. Almost every 
move of his reign was made with the aim of freeing the 
church from the control of kings and princes. As a Bene- 
dictine monk, Hildebrand—as he was called before his 
election as pope—was the spiritual leader of the Cluniac 
reform movement. He gained considerable experience 
as adviser to five popes. In 1073, he was chosen unan- 
imously as pope. 

One of Gregory's first acts was to enforce everywhere 
the prohibition of clerical marriage. In this he met with 
great opposition. His greatest struggle was against lay 
investiture, whereby bishops and other holders of 
church offices were selected. by laymen. The Holy 
Roman Emperor Henry IV maintained that because 
church officials received fiefs from him and performed 
secular functions, he had the right to select them and 
officially install them in office. 

When Henry refused to abide by Gregory's decrees 
on lay investiture, the pope excommunicated him and 
released his vassals from their allegiance to him. The 
German vassals seized the opportunity to revolt, and 
Henry was forced to surrender. He went to Canossa, 
where Gregory was staying, and there he made his sub- 
mission. But as soon as he put down his rebellious vas- 
sals, Henry returned to Rome to overthrow Gregory. 
The pope ‘fled to Salerno, where he died in exile. See 
Henry (IV) of Germany. 

Gregory XIII (1502-1585) was elected pope in 1572. 
He had served previously as jurist at the Council 
of Trent, as legate to Spain, and as cardinal. He is 
best remembered as founder of the system of seminaries 
to train Roman Catholic priests, and as father of the 
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Gregorian calendar, which is still in use today (see 
GREGORIAN CALENDAR). Тнома P. NEILL and FULTON J. SHEEN 

GREGORY, LADY AUGUSTA (1852-1932), was an 
Trish playwright and folklorist. Her most famous plays 
include Spreading the News and The Rising of the Moon, 
both published in 1909 in Seven Short Plays. She also 
contributed to contemporary drama by helping found 
the Abbey Theatre in Dublin (scc Drama [The Irish 
Revival]). Her most important book of folklore was 
Cuchulain of Muirthemne (1902). Lady Gregory was born 
AucusrA Persse in County Galway. She married Sir 
William Gregory in 1881. 

GREMLIN is the name that aviators give to imaginary 
pixies who make mischief in airplanes. Gremlins sup- 
posedly wear tight coats, pointed shoes, and sometimes 
spats. No one has ever found a good gremlin. Gremlins 
clog gas pipes, jam engines and guns, and cause trouble 
in general. A young gremlin is called a widget, and a 
female gremlin is a /ifinella. 

Pilots of the British Royal Air Force invented the 
word gremlin. British and American airmen used the 
word widely during World War II. They blamed all 
unexplained troubles on gremlins. AnTHUR M. SELVI 

GRENADA. Scc WINDWARD ISLANDS. 

GRENADE, grih NAYD, is a small explosive bomb. 
The first grenades looked like pomegranates. Fragmen- 
tation grenades have cast-iron or steel containers that 
shatter into many pieces when they explode. Chemical 
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Fragmentation Grenades, 
right, split into dozens of dead- 
ly chunks of flying metal when 
they explode. Learning how to 
throw grenades is an impor- 
tant part of military training. 
A paratrooper, below, prac- 
tices an overhand delivery. 
Grenades are used to destroy 
machine-gun nests and posi- 
tions behind hills. 
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grenades are steel containers filled with white phos- 
phorus, Grenades may be thrown by hand, and they 
may be fired from a rifle, or hurled by a spring-oper- 
ated catapult. 

Grenades were used in the 1400's. In the 1600's and 
1700's specially trained men called grenadiers used them 
(see GRENADIER). In World Wars I and II, all armies 
had grenades. MELVIN M, JOHNSON, JR. 

See also BOMB; CATAPULT; FRAGMENTATION. 

GRENADIER, zrehn uh DEER, was a French soldier in 
the 1700's, trained to throw hand grenades, Grenadiers 
were selected for their strength, nerve, and initiative. 
They wore distinctive, colorful uniforms. Gradually, 
other European armies created grenadier units. They 
took the best soldiers from other units to organize these 
elite battalions. Improvements in small arms weapons 
made grenade bowling suicidal by 1800. But armies still 
maintained grenadier units as key reserves. Some Eu- 
ropean armies still have regiments that carry grenadier 
titles. For example, the British Grenadier Guards, which 
traces its title to Waterloo in 1815, helps guard Buck- 
ingham Palace in London. Tuomas E, GRIESS 

GRENADINES make up a chain of small and mostly 
uninhabited islands in the West Indies. The group in- 
cludes about 600 islands. They stretch across the Carib- 
bean Sea for 60 miles, between St. Vincent and 
Grenada. About 7,200 persons live on the islands. Most 
of them raise cotton or cattle, or work as seamen. The 
government of the Grenadines is divided between 
Grenada and St. Vincent, but the group does not be- 
long to the West Indies Federation. ‘The group has been 
British territory since 1763. 

The official name of the Grenadines is GRENADINE 
ISLANDS. Carriacou, famous for its sea-island cotton, is 
the largest island, with an area of 6,913 acres. The is- 
lands cover about 30 square miles. W. L. Burn 

See also Wrsr INDIEs. 

GRENDEL. See BEOWULF. 

GRENFELL, SIR WILFRED THOMASON (1865-1940), a 
British medical missionary, became known as “Grenfell 
of Labrador.” He helped establish hospitals, orphanages, 
nursing stations, schools, and cooperative stores in the 
cold, bleak regions near the Arctic Circle. 

Grenfell was born in Cheshire, England. He studied 
medicine at Oxford University and the London Hos- 
pital. He entered the medical service of the Royal 
National Mission to Deep Sea Fishermen in 1889, and 
sailed on fishing cruises 
from the Bay of Biscay to 
Iceland. In 1892, Grenfell 
was sent with hospital sup- 
plies to explore living con- 
ditions in Labrador and 
Newfoundland. He found 
much illness, especially 
beriberi and tuberculosis, 
and no doctors. He treated 
more than goo patients 
within three months, For 
the next 40 years, Grenfell 
served the people as sur- 
geon, scientist, sailor, and 
explorer. His program of 
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mercy continues to operate through the International 
Grenfell Association. Henry J. L. MARRIOTT 
GRENVILLE, GEORGE. See REVOLUTIONARY WAR IN 
AMERICA (The Navigation Acts). 
GRENVILLE, SIR RICHARD (1541-1591), an English 
naval commander, led Sir Walter Raleigh’s first ex- 
pedition to America. He helped establish the first 


English colony in North America, on Roanoke Island, 
in 1585. This settlement was abandoned, and the sur- 
viving colonists returned with Sir Francis Drake in 


1586 (see Drake, SIR Francis; Losr COLONY; RALEIGH, 
SIR WALTER). 


Grenville also commanded a squadron against the 
Spanish Armada in 1588 (see Armana). In 1591, he 
took part in an expedition under Lord Thoinas Howard 
to intercept a Spanish treasure fleet near the Azores 
Islands. A large Spanish fleet surprised the expedition 


off the island of Flores. Howard refused to fight against 
such odds, and sailed away. Grenville stayed and was 
killed in the fight. His brave effort made him famous 
as an outstanding example of the fighting spirit of great 
Elizabethan naval heroes. 

Grenville was born near Bideford, Devonshire. He 
was knighted in 1571. Janes б. ALLEN 

GRESHAM'S LAW states the principle that “bad 
money tends to drive good money out of circulation.” 
The law is named after Sir Thomas Gresham, founder 
of the Royal Exchange in London. But he was not the 
first to notice the obvious fact that if a man has two 
gold coins of the same face value, and one of them is 
heavier, he will probably save the heavy one and spend 
the light one. 

As early as the 1200's, dishonest dealers shaved the 
edges of gold coins. Those who received these light- 
weight coins would usually pass them along as soon as 
possible, and keep the full-weight coins as long as they 
could. Gresham stated this principle as follows: 

Where by legal enactment a government assigns the 
same nominal value to two or more forms of circulatory 
medium whose intrinsic values differ, payments will al- 
ways, as far as possible, be made in that medium of 
which the cost of production is least, the more valuable 
medium tending to disappear from circulation. 

In 1896, American owners of gold coins hoarded them 
because there was a chance that silver coins might be 
legally made equal in value to gold coins. During the 
period just after World War I, so much paper money 
was used in Europe that metal coins disappeared. 

See also Bmeratuism; Money (Modern Money 
Systems). 

GRETNA GREEN is a village in Scotland noted for 
the runaway marriages which were formerly performed 
there. It lies in Dumfriesshire, just over the English 
border. Couples in England who wanted a quick mar- 
riage eloped to Gretna Green. There they had only to 
make their promises to a clergyman in the presence of 
witnesses. The fee was often demanded during the cere 
mony to insure payment before angry parents arrived. 
Gretna Green had four places where marriages Were 
held. An act of parliament abolished the practice in 
1856. Marriages in Scotland were made illegal unless 
one of the parties had lived there for at least 21 day 
Any town to which couples go to be married in haste 
is sometimes called Gretna Green. — Cramewcr D. THORPE 

GRETTIR THE STRONG. See Saca. 


GREUZE, ¿7uz, JEAN BAPTISTE (1725-1805), was an 


amazingly successful French painter of the 1700's. His 
paintings о! young girls and his moral scenes of family 
virtue werc both popular, because the taste of his time 
delighted both in hints of moral weakness and in dra- 
matic examples of simple propriety. Some of his most 


popular pa ntings were The Broken Pitcher, The Village 
Bride, and | he Father's Curse. 


Greuze was born in Tournus. After some training in 
Lyon, he went to Paris, where he attracted many 
patrons. He lost both his money and his popularity 
during the l'rench. Revolution. ]озрн C. SLOANE 


GREVY, JULES. See France (The Third Republic). 

GREW, JOSEPH CLARK (1880- ), served as the 
United States Ambassador to Japan during the years 
before the 1941 Japanese attack on Pearl Harbor. A 
shrewd diplomat, he predicted the attack and warned 
the U.S. Department of State that economic pressure 
; would lead to war. Grew retired in 1945. 
He was born in Boston, and was graduated from Har- 
vard University. HARVEY WisH 

GREY, EARL (1851-1917), ALBERT HENRY GEORGE 
Grey, was Governor-General of Canada from 1904 to 
1911. He was so popular that the Canadian govern- 
ment asked that his term of office be extended. His 
sion was eventful. Grey helped maintain 
and extend British imperial- 
ism in Canada. He dealt 
skillfully with French Ca- 
nadians, as well as with 
the English Canadians. 

Grey was born at How- 
ick, Northumberland, 
England. He was a mem- 
ber of the House of Com- 
mons and administrator 
of Rhodesia. One of the 
early members of the Lib- 
eral party, he supported 
social reform, LUCIEN BRAULT 

GREY, EDWARD (1862- 
А 1933), Viscounr GREY OF 
FALLODON, was a British diplomat and statesman. As 
foreign minister from 1905 to 1916, Grey led efforts 
to avoid a European war. He consolidated the Triple 
Entente, which allied Great Britain with France and 
Russia. 

At the London peace conference in 1912, Grey led 
the discussion of Balkan problems, and was largely re- 
sponsible for the decision to form the country of Albania. 
After World War I, he actively supported the League 
of Nations, He was bom in Northumberland, and 
studied at Oxford University. ANDRÉ MAUROIS 

GREY, LADY ЈАМЕ (1537-1554), became known аз 
“the nine days’ queen” of England. She was the great- 
granddaughter of Henry VII of England, and daughter 
of Henry Grey, Duke of Suffolk. She studied languages 
and was considered an unusually accomplished girl. At 
the age of 16, she married Lord Guildford Dudley, son 
of the Duke of Northumberland. 

'The Duke of Northumberland persuaded King Ed- 
ward VI to give Lady Jane the right to succeed him 
as ruler. Edward feared that if the crown should descend 
to his sister Mary, who was à Catholic, England would 
no longer be a Protestant nation. Edward died on July 
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Chicago Historical Society 


English Courtiers Offered the English Crown to Lady Jane 
Grey on the death of Edward VI, She declined the honor at first, 
but was persuaded to accept. She reigned for only nine days. 


6, 1553- His death was kept secret for several days. 
Lady Jane was proclaimed queen on July 10. 

But in less than two weeks after the proclamation, 
Mary’s claims to the throne were recognized. Lady Jane 
was imprisoned in the Tower of London, and was ar- 
raigned for high treason on Nov. 14, 1553- Lady Jane 
and her husband were beheaded on Feb. 12, 1554. She 
was born at Broadgate, Leicestershire. W. M. SOUTHGATE 

See also Mary (1); TOWER OF LONDON. 

GREY, ZANE (1875-1939), wrote popular stories 
about the American West. He wrote more than 60 
books, which sold millions of copies. The best-known of 
his 54 novels were The Spirit of the Border (1905), The 
Last of the Plainsmen (1908), Riders of the Purple Sage 
(1912), and The Lone Star Ranger (1915). He also wrote 
books on game fishing. Grey was born in Zanesville, 
Ohio, and was graduated from the University of Penn- 
sylvania. FREDERICK J. HOFFMAN 

GREYHOUND is the fastest of dogs. All varieties have 
a streamlined body with a pointed muzzle, arched back, 
slender wasp waist, and long, powerful legs. An adult 
greyhound weighs 60 to 70 pounds. Its hair is short, 
and is often tan, brindle, white, bluish, or spotted. 

The greyhound hunts by sight instead of scent, be- 
cause it is fast enough to keep the game in view. It has 
been used to hunt rabbits, especially on the Kansas 
plains. Greyhound racing has become an organized 
sport. The greyhound originated in Egypt, in 4000- 

500 B.C. There are different types throughout the 
world. Other members of the greyhound family are the 
Irish wolfhound, Scottish deerhound, Italian grey- 
hound, saluki, Afghan hound, whippet, and borzoi. 
Greyhounds are outdoor dogs. Henry P. Davis 

See also Doc (color picture, Hounds). 

GREYHOUND BUS LINES. See Bus (Leading Bus 


Companies). 
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GRIBBLE 


GRIBBLE. Scc Woop Louse. 

GRIBOEDOV, ALEXANDER. See RUSSIAN LITERA- 
TURE (The 1700's). 

GRID. See Barrery (‘The Edison Cell); ELECTRONICS 
(Triode). 

GRID, GEOGRAPHIC. See Mar (Geographic Grids). 

GRIDIRON. See Foorpa.t (The Field). 

GRIEG, greeg, EDVARD (1843-1907), was a Nor- 
wegian composer, pianist, conductor, and teacher. He 
was the first Scandinavian to compose nationalistic 
music, drawing many of 
his themes from Norwegian 
folk songs and dances. 

Grieg’s Concerto in A 
minor for piano and orches- 
tra (1868) is often consid- 
ered his most ambitious 
work. He also wrote lyrical 
pieces for the piano, in- 
cluding A/bum Leaves 
(1864), Norwegian Dances 
and Folk Songs (1870), and 
Moods (1902). Не com- 
posed such beautiful songs 
as “A Swan," “Departed,” 
and “I Love Thee.” 

In 1874, Henrik Ibsen, a Norwegian playwright, 
asked Grieg to compose music for his play Peer Gynt, 
based on the life of a character in Norse folklore. At the 
same time, the Norwegian government granted Grieg 
an allowance for life. This made it possible for Grieg to 
devote himself to composition. Grieg developed two 
orchestral suites from the music for the play. Many 
selections became popular, including “Morning,” 
* Ase's Death,” *Anitra's Dance,” and “In the Hall of 
the Mountain King." 

Grieg also wrote chamber music. He composed three 
violin sonatas, a sonata for cello, and String Quartet in 
G minor (1877-1878). 

Grieg was born on June 15, 1843, in Bergen. When 
he was 15, he entered the Leipzig Conservatory in 
Germany. Upon returning to Norway, he discovered his 
talent and became inspired by Norwegian folk music. 

Acclaimed as a pianist, Grieg toured Germany, The 
Netherlands, and Italy in 1883 and 1884. He visited 
England in 1888 and Paris in 1889. He declined invita- 
tions to appear in the United States because of poor 
health. Grieg was honored by a festival of his music 
at Bergen in 1898. He was buried at his home, Trold- 
haugen, about six miles from Bergen. 

Grieg said of his music: “Artists like Bach and Bee- 
thoven erected churches and temples on ethereal 
heights. My aim in my music is exactly what Ibsen 
says about his own plays: I want to build homes for 
people in which they can be happy and contented.” 
Debussy and Ravel admired his style. Joyce Мїсивил, 

GRIFFIN was a strange creature of Greek mythology, 
with the head and wings of an eagle and body of a lion. 

"There was a great store of gold in a country called 
Scythia, far north of Greece. This place was between 
the land of the Hyperboreans and the one-eyed Arimas- 
pians. The griffins guarded the gold from the Arimas- 
pians, who were constantly trying to steal it. Apollo 
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Edvard Grieg 


went each year to the pleasant land of the Hyperboreans 

for a rest. PADRAIG COLUM 
GRIFFIN, WALTER BURLEY. See CANBERRA. 
GRIFFITH, ARTHUR. See IRELAND (The Easter 


Rebellion). 
GRIFFITH, DAVID WARK (1880-1948), was a pioneer 
American motion-picture director and producer. In 


1915, he produced The Birth of a Nation, an epic of 
the Civil War and Reconstruction. It was the first full- 
length feature motion picture. In length and treatment 
of subject matter, it marked an important advance in 
the art of the motion picture. He is credited with 
starting the use of “the flash-back,” “the close-up,” 
and “the fade-out” (see Morton Рістоке [Motion- 
Picture Terms]). 

Griffith was born at La Grange, Ky., and attended 
the University of Kentucky. Before entering motion 
pictures, he acted in and managed road companies that 
presented stage plays. Among his other successful films 
were Intolerance, Broken Blossoms, Way Down East, and 
Orphans of the Storm. BARNARD HEWITT 

GRIFFON is a medium-sized hunting dog that orig- 
inated in The Netherlands in the 1800’s. It is commonly 
called the wire-haired Pointing griffon. The dog, a good 


The Large, Wire-Haired Pointing Griffon makes an excel- 
lent hunting dog. It will go great distances to retrieve game 
and will also retrieve game from water. 


retriever, shows where game is by pointing. It has a 
rough, steel-gray coat, with splashes of chestnut. The 
dog works slowly and deliberately, following its game 
by scent. Owners usually cut off about two thirds of 
the tails of their dogs. The griffon stands 19 to 23 
inches high at the shoulder, and weighs 50 to 60 
pounds, WILLIAM F, BROWN 

GRIGNARD, gree NYAHR, FRANÇOIS AUGUSTE 
VICTOR (1871-1935), a French organic chemist, dis- 
covered the most widely used method for making car- 
bon compounds. He won the 1912 Nobel prize for this 
work. It made possible new medicines, perfumes, and 
detergents. In 1900, following the lead of his profes- 
sor, Phillippe Barbier, Grignard found that magnesium 


combincs with a large number of complex compounds, 
When he treated these combinations with water, he 
obtained new substances. He spent most of his life 
workine out the details of his method, which chemists 
in all parts of the world adopted. By the time he died, 
scientists had published about 6,000 papers on his 
work. Grignard was born at Cherbourg, and taught at 
the universities of Lyons and Nancy. Henry М, Lu 

GRILLPARZER, FRANZ. See GERMAN LITERATURE 
(Romanticism). 

GRIMES, JAMES WILSON. See Iowa (Famous 
Iowans). 

GRIMM is the family name of two German brothers. 
Jacob Ludwig Grimm (1785-1863) and Wilhelm Carl 
Grimm (1786-1859) collected, retold, and published the 
world-famous Grimm’s Fairy Tales, This work was trans- 
lated into English in 1824. 

Jacob Grimm, an outstanding linguist, was one of 
the founders of the present-day science of language. His 
German Grammar (1819), a comparative and historical 
approach to grammatical problems, contains Grimm's 
Law, explaining the correspondences between certain 
consonants in the Germanic languages and those in 
early Indo-European languages. His History of the Ger- 
man Language (1848), greatly influenced linguistic 
science, With. Wilhelm, who collected and published 
Germanic Heroic Legends (1829), Jacob started the German 
Dictionary (1854), which became a model for contem- 
porary dictionaries. 

‘The brothers were born in Hanau. After studying at 
the University of Marburg, Jacob went to Paris and 
became the librarian of Jerome Bonaparte, King of 
Wesiphalia and brother of Napoleon I. In 1829, Jacob 
became professor of Germanic languages and Wilhelm 
the librarian at the University of Góttingen. In 1841, 
both Jacob and Wilhelm became professors at the Uni- 
ity of Berlin. С. F, MERKEL 
Sce also GRIMM’S Farry TALES. 
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Jacob and Wilhelm Grimm Collected Fairy Stories. 
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GRIMM'S FAIRY TALES 


GRIMM'S FAIRY TALES is a collection of German 
folklore. The folk and fairy tales of many countries have 
been collected for us mostly by a few people who were 
willing to hunt for them and write them down. ‘The old 
German fairy tales have become known the world over 
because of the work of two German brothers, Jacob and 
Wilhelm Grimm, The Grimm brothers brought the old 
stories to millions to enjoy. 

After these two brothers left law school, they spent 
weeks walking about the German countryside in search 
of the old stories, which until that time had been told 
only by word of mouth, The Grimm brothers spent most 
of their time in the old town of Kassel. There they sat in 
kitchens and gardens, and listened to grandmothe tell 
the stories their grandmothers had told them. They 
heard such stories as “Hansel and Gretel,” The Goose- 
girl,” “Cinderella,” and *Rumpelstiltskin." The two 
Grimm brothers wrote the stories down, and their first 
collection was published in 1812. 

Only adults read the first book, and many found the 
stories dull. Later, Wilhelm took pains to use the same 
words the storytelling grandmothers used, and made the 
characters talk in a natural fashion. In this style, the 
stories became popular with children. The brothers pub- 
lished several volumes of the stories. Today the best of 
them are usually published in one book and called 
Grimms Fairy Tales. Jacob Grimm was a language 
scholar and was interested in the histories of the tales. 
He saw in them the German survivals of old Greek and 
Teutonic myths. He showed how the Brynhild of the 
Teutons had become “Briar Rose" in the modern ver- 
sion, and how “The Poor Man and the Rich Man” was 
just the old Greek story of Baucis and Philemon (see 
Baucis AND PHILEMON). ROLLIN 8. ATWOOD 

See also FAIRY; GRIMM, 


"Snow White and the Seven Dwarfs," as illustrated by 
Wanda Gág, is one of the best loved of Grimm's fairy tales. 
From the 1938 edition published by Coward-McConn. 


GRINDING 
AND 
POLISHING 


GRINDING AND POLISHING are two important 
manufacturing processes. Grinding uses abrasives to 
remove material, and polishing uses them to smooth 
surfaces, Grinding probably ranks as the earliest of all 
manufacturing processes. Its use goes back to prehistoric 
times, when ancient man shaped stone tools by rubbing 


them against hard, abrasive stones or other kinds of 


ABRASIVE), 
Grinding 


Grinding Tools. In modern manufacturing, most 
grinding is done by abrasive wheels that rotate at high 
speed, or by power-driven cloth or paper belts coated 
with an abrasive, 

Grinding Wheels ave available in many sizes and with 
a wide range of abrasive grains from coarse to fine. 


abrasive materials ( 


Manufacturers use coarse wheels for rough grinding, 
medium wheels for general sharpening and grinding, 
and fine wheels for finished grinding on products which 
must have an extremely smooth surface. 

Fhe most commonly used abrasives are silicon car- 
bide, used for grinding hard brittle materials such as 
cast iron; and aluminum oxide, a tougher abrasive 
used for tool steel and wrought iron. Various cementing 
materials bond the abrasive grains together into a wheel. 
Each of these is best suited for some particular use. In 
most wheels, the bonding material is clay. The clay is 
mixed with the abrasive grains and heated so that the 
clay becomes a glasslike material. Water and high tem- 
peratures do not affect this material. Sometimes a 
silicate such as common water glass (sodium silicate) 
bonds wheels for grinding tools. Plastic resin bonds are 
also coming into use. These can be varied from hard to 
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In the Home Workshop, craftsmen use a bench grinder and 
the offhand grinding method to sharpen tools, left. Jeweler's rouge 
is used as an abrasive for fine polishing of metalwork, right. 


soft according to use. Thin grinding wheels used for 
special kinds of jobs sometimes have rubber as the bond- 
ing material. 

Grinding Belts use the same abrasives as grinding 
wheels, as well as natural abrasives such as crushed 
garnet and flint. Belts are used to grind metals, glass, 
and ceramics. 

Grinding Methods. The chief grinding methods in- 
clude (1) offhand grinding, (2) surface grinding, (3) 
cylindrical grinding, and (4) abrasive wheel cutting. 

Offhand Grinding is the simplest method of grinding. 
The worker holds the material against the rotating 
wheel or belt. If the work is too large to be held con- 
veniently, the worker may hold a small motor-driven 
grinder in his hand and leave the material stationary. 
Manufacturers use offhand grinding chiefly to sharpen 
hand tools such as chisels, knives, and drills, and to 
remove roughness and projections from various kinds of 
metal castings. 

Surface Grinding produces a smooth and accurate flat 
surface on machine parts, tools, and dies. Surface 
grinding machines may be made with the axis of the 
wheel either horizontal or vertical in relation to the 
surface of the work. y 

In the horizontal type of surface grinder, the work is 
attached to a table that moves back and forth at à 
right angle to the axis of the wheel. The operator 
advances the work slightly across the wheel after each 
stroke until the entire surface of the work has been 
covered. 

The vertical type of surface grinder uses a cup-shaped 
wheel. These machines often have a large, rotating 
table to which the work is attached. The table rotates 


slowly so that the finished work may be removed and 
the new work attached in a single continuous operation. 
This saves the time necessary to remove the work, repo- 
sition it, and then fasten it down again, 

Cylindrical Grinding is used to finish accurately the 
outer surface of shafts, pistons, and other cylindrical 
machine parts. ‘This is called external grinding. Manu- 
facturers also use internal cylindrical grinding to finish 
such paris as the insides of automobile cylinders and 
machine bearings. Cylindrical grinding can be done on 
a lathe or a special grinding machine. 

Manufacturers use special grinding machines to 
grind the 
parts wher 
curately formed. Other special grinding machines finish 
the shape of gear teeth after the gears have been hard- 
ened. Grinding wheels are usually used for cylindrical 
grinding. But manufacturers sometimes use grinding 
belts on work that does not require great accuracy. 

Abrasive Wheel Cutting is a variation of grinding that 
uses a narrow grinding wheel, usually bonded with 
rhe wheel rotates at a high speed. To keep the 
work and the tool cool, they are flooded with a liquid. 
In properly designed machines, abrasive wheels do fast, 
smooth work in cutting steel shafts and bars. 


screw threads on hardened steel bolts, or on 
«e the thread must be finely finished and ac- 


rubber 


Polishing 

with wheels made of cloth, 
a fine abrasive. Abrasives 
carbide or aluminum 


Polishing is usually done 
felt, or leather coated with 
used include fine grades of silicon 
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For Polishing Work in Industry, 
workmen hold the tool or piece of 
machinery to be finished against a 
wheel coated with a fine abrasive, 


GRINDING AND POLISHING 


oxide, For even finer polishing, jewelers rouge, a fine 
ferric-oxide powder, or tripoli, a type of silica, may be 
used, 

In some polishing work, manufacturers use abrasive 
belts, They may also use a special type of polishing 
wheel made of soft rubber with abrasive grains m ded 
in it. The rubber wears away just fast enough to рге» 
vent the wheel from becoming clogged or glazed on the 
surface. Most polishing, or buffing, on irregularly shaped 
is done by hand, But, for certain large-scale 
such as the finishing of stainless- 


pieces 
polishing operations, 
steel sheets, manufacturers use 
speeds. 


large machines at high 
Honing and Lapping 


Honing is an operation halfway between grinding and 
polishing. It is done by machines that rub the surfaces 
to be finished with fine abrasive stones. This removes 
the fine scratch marks left by a previous grinding 
operation, It leaves the surface accurate and with a very 
fine finish. Manufacturers use honing on the insides of 
automobile cylinders, and on the bearing surfaces of 
crank shafts and other machine parts 

Lapping does about the same job 
metal lapping blocks and abrasive grains. 
are suspended in a liquid or paste binder. Ihe abrasive 
is spr ad between the work and the moving lapping 
block. Manufacturers use lapping chiefly on jobs where 
only a small amount of metal must be removed from the 
finished product. ANSLEY 

See also ABRASIVE; MACHINE 
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g Machines Used In Industry cover 
They are equipped with either an 
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GROOMING, PERSONAL 


washed twice a week, while a dry scalp may need sham- 
pooing only once in two weeks. After shampooing, a 
girl should be careful to rinse her hair thoroughly to 
remove all soap oils or films that might tend to dull 
the high lights of her hair. 

Brushing and massage are important parts of hair 
grooming. Brushing stimulates the scalp and helps 
remove dirt and excess oil. The brush should have 
bristles stiff enough to stimulate the scalp, but not irri- 
tate it. Dandruff, which is composed of skin particles 
thrown off by the scalp, can sometimes be reduced by 
frequent brushing (see DANDRUFF). 

Teeth. The plainest individual can look attractive 
with a winning smile that shows well-cared-for teeth. 
The teeth should be brushed after cach meal if possible, 
to reduce the danger of decay and mouth odor (sec 
Текти [Care of the Teeth]). Unpleasant breath can be 
further controlled by the use of an antiseptic mouth- 
wash, or by using mints and chewing gums prepared 
especially to combat bad breath. 

Hands. Every good grooming routine includes a set 
of procedures designed to make the hands more attrac- 
tive. A person should wash his hands with soap and 
warm water as often as necessary. He may use a small 
brush to loosen grime around the fingernails. Since fre- 
quent washings have a drying effect on the hands, many 
girls use hand lotions or creams to restore the natural 
skin oils. 

Care of the hands should include manicuring, or keep- 
ing the fingernails trim and neat. The nails must be 
clipped and neatly filed with an emery board. The 
culicle, or skin that surrounds the fingernail, should be 
trimmed frequently with small cuticle scissors. Girls 
often apply a protective coating of clear or colored 
polish to the nails. 

Feet are an active part of the body, so extra care is 
needed to keep them attractive. The feet should be 
washed as often as necessary, and deodorant powders or 
creams applied. If your feet itch or ache, soak them in 
warm or hot water. A pedicure, which employs steps 
similar to those of a manicure, should be used to groom 
the toenails. 


The Importance of Clothing 


Nearly everyone likes to “dress up" for a special 
occasion. For example, a high-school girl going to a 
prom usually plans what she will wear long before the 
evening of the dance. But a well-groomed individual 
tries to dress as neatly every day as he does for special 


FACIAL SHAPES 
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ROUND 


Becoming Hair Styles for women depend on the shapes of 
their faces. The drawings above show some of the basic facial 
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GROOMING HINTS 


Good grooming helps make people popular and 
successful. It depends on cleanliness, neat 
clothes, the proper diet and exercise to main- 
tain good health, and many other factors. 


Proper Diet 


Health Checkup 


occasions. The person who develops a routine to care 
for his wearing apparel can look attractive at school, 
at work, or at play. 

Selecting a Wardrobe. The most importat rule when 
shopping is to buy clothes that are complimentary. 
Buying a sweater because it is “stylish,” or because a 
friend has one like it, can often be a mistake. Outfits 


that flatter the figure, complexion, and coloring make 
the best choices. A wardrobe should also suit the partic- 
ular personality and age level of the individual. Try to 


select clothes that emphasize good features and mini- 
mize faults. For example, a girl who is tall and thin 
should wear wide belts, turtle-neck sweaters, and blouses 
with rounded or wide-spread collars. Thin persons look 
most attractive in warm, bright colors, plaids, and 
checks. A girl with a small clothes budget might stretch 
her dollars by buying clothes that can be worn in various 
combinations. A blouse that can be matched with any 
of several skirts in a girl's wardrobe is a much wiser 


HEART-SHAPED 


shapes and hair styles to flatter them. Women should always select 
the hair arrangement that most compliments their facial shape. 


TRIANGULAR SQUARE 


Adapted from Guide to Good Grooming by Patricia Stevens, illustrated by Gretchen Roger, © 1954 by Science Research Associates, Inc., Chicago. 
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purchase than a blouse that is becoming only when 
worn with a particular skirt. 

Caring for the Wardrobe. A person who has a nice 
wardrobe must keep it in good condition in order to 
get ihe most service from it. Clothing must always be 


ept clean, pressed, and mended, Much clothing manu- 
factured today can be machine-washed with a detergent 
or laundry soap. Even delicate fabrics can be safely 
laundered. Clothing that cannot be washed should be 
dry-cleaned whenever necessary. Frequent brushing also 
helps keep clothing clean by removing lint and dirt. 
After washing and pressing, clothes should be hung 
carefully in a roomy closet on sturdy hangers. If suits 
and dresses are hung neatly, they will keep their shape 
and will always be ready to wear. Garment bags protect 
clothing from dust and harmful insects. Shoes also need 
frequent attention. They should be kept well polished, 
and repaired as often as necessary. 

Good Taste in Clothes may be summed up to mean 
wearing the right thing at the right time. People who 
dress to suit their activities will be comfortable and neat. 
For example, a girl wearing a velvet skirt might look 
well-dressed at a formal party, but not in a classroom. 
Both boys and girls find that informal attire, such as 
blue jeans and loafers, look trim and attractive on hikes 
or picnics. If you are in doubt about what to wear for a 
specific event, it may help to check on what other 
members of the group will be wearing. 


Daily Grooming Check List 


To check on your grooming, ask yourself these ques- 
tions before leaving home each day: 
1. Did I take a bath or shower? 


Posture 


Well-Cared-For Clothes 


2. Have I brushed my teeth? 

3. Is my hair trimmed, neatly combed, and clean 
and shining? 

4. Are my hands and fingernails clean, smooth, and 

attractive? 

Are my shoes polished and in good repair? 

Is every article of my clothing clean, pressed, 

and mended? 

7. Is my outfit attractive and suitable for what I am 
going to do today? 

Related Articles in WoRLD Book include: 


Oe 


Clothing Nutrition 
Cosmetics Posture 
Exercise Teeth 


Hair and Hairdressing 


Success on the Job depends in part on grooming. Employers 
hire and promote persons who take pride in their appearance. 


Harold M. Lambert 
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GROUND OBSERVER CORPS 


of winter weather. But if the day is cloudy and the 
ground hog cannot see his shadow, he stays out of his 
hole, indicating that spring weather will soon come. 
Science has not confirmed this. 

See also CANDLEMAS Day; Woopcuuck. 

GROUND OBSERVER CORPS (GOC) operated air- 
craft warning stations_for the United States Air Force 
from 1949 to 1959. The GOC reached its peak strength 
in 1955, when more than 400,000 unpaid civilian vol- 
unteers manned over 18,500 individual observation 
posts and 72 air-defense filter centers. It was placed on 
a part-time reserve status in 1958. 

GROUND PINE. Scc CLUB Moss. 

GROUND SLOTH is a huge, extinct animal of the 
sloth family. It was given this name because, unlike 
present-day sloths, it did not climb trees. The largest 
ground sloth was nearly the size of an elephant, and 
about 20 feet long. Its bones were heavy and massive. 

The feet of the ground sloth were unusual. They had 
long claws placed in such a position that the animal 
must have walked on its knuckles, with only the out- 
side edge of the foot resting on the ground, The heavy 
strong structure of the hind legs and tail suggests that 
the ground sloth must have been able to rise on its hind 
legs to reach high branches and leaves. It fed only on 
plant, or vegetable, matter. The ground sloth originated 
in South America, but during the Ice Age these ani- 
mals lived in the United States. 

Scientific Classification. The giant ground sloth be- 


longed to the family Megatheriidae. It made up the genus 
Megatherium. SAMUEL PAUL WELLES 


See also SLOTH. 


ELIZABETH HOUGH SECHRIST 


GROUND SQUIRREL is a popular name for any bur- 
rowing member of the squirrel family. See CHIPMUNK; 
MARMOT; PRAIRIE Doc; SQUIRREL; Моорсноск. 

GROUND WATER is water that has sunk into the 
ground and is held beneath the surface. Rain water 
sinks through the top layers easily. The earth near the 
surface is full of tiny spaces. Even the rocks there have 
cracks and pores through which water can find its way. 
But when water gets far enough down, it reaches clay, 
shale, or impervious rock, and cannot sink farther, 

In other places, the earth becomes packed so tightly 
by the immense weight of the ground above that the 
pores and openings are squeezed shut. Here, too, the 
water can sink no farther, and there does not seem to 


be much ground water below 2,000 or 3,000 (cet. It has 
been found more than 6,000 feet deep, but is believed 
to be rare at 10,000 feet and absent at 20.000 feet. 


As more and more water sinks into the ground, it be- 
gins to collect above the bedrock or the dense soil, When 
the ground has as much water as it can hold, it is said 
to be saturated. The ground becomes saturated from im- 
pervious bedrock or dense soil up, and the top level of 


the saturated zone rises toward the surface. || his top level 
is called the water table. The dry ground above the 
water table is called the zone of aeration, or the vadose 
zone. After heavy rains, the water table is nearer the 
surface. In dry weather it drops again, as the ground 


water is used up. 

Sometimes a valley, or perhaps the side of a cliff, 
reaches down to the saturated zone, and the water flows 
out of the ground from permeable rocks, joints, or open 
structures. If the opening is small, there is a spring, 
which may form a brook. If a valley sinks deep into the 
saturated zone, the water may flow out to form a lake. 


Hairy Ground Sloths, left, and Armored Glyptodonts, right, Roamed over America About 1,000,000 Years ago. 


Painting by Charles R. Knight, from Chicago Naturs! History Museum 


Chicago Natural History Museum 


The Many-Colored Nassau Grouper Lives in Tropical Ocean Waters from Key West, Fla., to Brazil. 


Sometimes an area dips only a little below the water 
table. The water oozes up and forms a swamp. 
A well is merely a hole dug down into the saturated 


zone. In an «етап well, the water spouts out under 


pressure. ELDRED D. WiLsoN 
See also Axrestan WELL; GeoLocy (Water in the 
Ground). 


GROUNDNUT. Sce Peanut. 

GROUP BANKING. See BANKS AND BANKING (Bank- 
ing Systems) 

GROUP DYNAMICS includes the forces that work on 
any group of persons and determine what it does. The 
group may be a club, a business organization, an army, 


or even an entire nation. 

Before 1900. scientists knew little about the forces at 
work in groups. Then sociologists, and later psycholo- 
gists, anthropologists, political scientists, and educators 
began using the tools of science to probe the mysteries 


of group life. Beginning in the 1930's, group dynamics 
came a recognized field of study for scholars in the 

social sciences. Several universities have established 

special research groups to study group dynamics. 

A large body of knowledge has been built up about 
group dynamics. This knowledge has shed light on 
Such aspects of group life as the nature and require- 
ments of leadership, the different roles of members ofa 
group, the factors that affect organization and opera- 
tion, and the process of making decisions in a group. 
The research also has provided information on com- 
munications and relationships among members in a 
group, and the hidden forces that influence what people 

lo in groups, This basic research has led to new ideas 
about what makes a good group and a good group 
leader, x 

Attempts have been made to translate the findings 
of basic research in group dynamics into practical prin- 
ciples and techniques. This ‘applied group dynamics has 
produced new training programs for group members 
and leaders. For example, one such program involves 
People living together for a few days to several weeks. 
: he people observe their own behavior and gain new 
insights about how their actions affect others. 

Much of the money used to finance research in group 
namics comes from industry, government, and na- 


tional voluntary organizations. These organizations are 
using applied group dynamics in improving leadership 
and group operation, 

See also SoctaL PsycHoLocy. 

GROUP HOSPITAL AND MEDICAL PLANS. See In- 
SURANCE (Accident and Health). 

GROUP INSURANCE. See Insurance (How Life In- 
surance Is Sold). 

GROUP OF SEVEN. See Canana (The Arts). 

GROUP THERAPY. See PsycHOTHERAPY. 

GROUPER is an ocean fish that lives in warm and 
temperate seas, mostly around rocky shores and coral 
reefs, All the many kinds of groupers have large mouths. 
They feed on fish and marine animals, and swallow 
them whole. Fishermen catch this popular fish on a 
hook baited with fish or shrimp. In color, they resemble 
the corals and algae among which they live. They can 
change their colors quickly. The red grouper lives along 
the southern Atlantic Coast to Brazil. Other groupers 
of the southern United States coastal waters are the 
Nassau grouper and black grouper. 

Scientific Classification. Groupers belong to the family 
Serranidae. The red grouper is genus Epinephelas, species 
morio; the Nassau grouper, E. striatus; and the black 
grouper, Mycteroperca bonaci. LEONARD P. SCHULTZ 

See also Еѕн (color picture, Tropical Salt-Water 
Fishes); ЈЕМЕН. 

GROUSE is a bird that lives in the Northern Hemi- 
sphere. It is somewhat like domestic fowl. People often 
use the names grouse, quail, and partridge incorrectly. In 
the South, the ruffed grouse is often called a pheasant. 
New Englanders call it a partridge. The Canada spruce 
grouse is called the swamp or spruce partridge. In other 
places, partridges and pheasants are often called grouse. 
Several grouse are called quail. 

General Appearance. A grouse has dull feathers, and 

ows about the size of a large chicken. Like a fowl, 
it has four toes, with the hind one raised above the 
ground. Feathers hide its nostrils. These birds usually 
live in high or northern places. Feathers cover the legs 
of most species to keep them from freezing. 

Habits. During the mating season, the males court 
the hens with a kind of dance, and fight each other 
fiercely. Grouse build their nests on the ground in well 
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MALCOLM 5. KNOWLES 


Alfred M. Bailey and R. J. Niedrach 
The Sharp-Tailed Grouse has drab-colored feathers and is 
about the same size as a barnyard fowl. It is a favorite with 
hunters of game birds, because its meat makes good eating. 


hidden places. The hens usually lay 10 to 15 eggs of 
buff color with brown dots. The chicks leave the nest 
almost as soon as they hatch. When danger threatens, 
the mother gives a sharp call that warns the chicks. A 
flock of grouse is called a covey. 

Grouse eat insects and berries in summer. In autumn, 
they may visit grain fields for the seeds, and in winter 
they live on catkins, leaves, and buds. Their food habits 
usually do not harm growing things. In Europe and 
North America, grouse gradually increase and then 
grow scarce over 9- to 11-year periods. They are good 
game birds, because they show intelligence in escaping 
from hunters. 

Many species of grouse live in North America. The 
ruffed grouse lives from Alaska to Georgia, and the Can- 
ada spruce grouse lives from New England to Alaska. 
Some grouse, including the Canada spruce grouse, are 
called fool hen, because they are curious and often stand 
watching a hunter and so are easily shot. 

Scientific Classification. Grouse belong to the family 


Tetraonidae. The ruffed grouse is genus Bonasa, species 
umbellus. Јозерн J. Hickey 
Related Articles in Wonrp Book include: 
Bird (How Birds Partridge Quail 
Protect Themselves) Poultry Ruffed Grouse 
Heath Hen Prairie Chicken 


GROVE CITY COLLEGE is a coeducational liberal arts 
school at Grove City, Pa. Founded in 1876, it is affili- 
ated with the Presbyterian church. The college offers 
courses in liberal arts, science, applied science, com- 
merce, and music. It grants the A.B., B.S., B.S. in Com- 
merce, and B.M. degrees. The college also has two-year 
courses in secretarial studies, prenursing, and premedi- 
cine, and provides Air Force ROTC training. For 
enrollment, see Universities (table). 

GROVES, LESLIE R. See MANHATTAN PROJECT. 


GROWTH is ап increase in size. All living things grow, 
A seed can grow into a plant. The giant redwood grows 
from a seed 4'; of an inch in diameter to become a tree 
often more than 300 feet tall. Scientists must use a 
microscope to see a whale egg, but a full-grown whale 
may be more than 100 feet long and weigh about 
160,000 pounds. 


How Growth Takes Place 


In Living Things. Every living organism consists of 
cells. Each individual begins life as a single cell. The 
cell takes in materials and builds them inio protoplasm, 
the living substance of which the cell itself is made. 
Thus, the single cell grows from within, a process known 
as growth by intussusception. This cell, in turn, can multi- 
ply and divide to form other cells. These, (00, grow by 
intussusception. The process of building, multiplying, 
and dividing is growth. It continues until the fully de- 
veloped organism is finally formed, and may continue 
until the individual dies. 

As the cells grow, they also change in character, Some 
grow into the tissues that form skin. Others grow into 
muscle tissues. Still others form body organs such as the 
heart, lungs, and liver. This growth and organization 
of the cells into specific structures is called differentiation. 
The process of differentiation follows definite rules. The 
seed of a redwood always grows into a redwood tree, 
not into a pansy or an oak tree. A dog’s tail always 


grows at the base of his spine, not between his ears. The 
rules of differentiation are called heredity. | hc new cell 
from which an individual grows contains the hereditary 
traits that influence certain chemical and physical proc- 
esses in the cell to make it grow into the correct indi- 


vidual. See HEREDITY. 

Other kinds of regulators are also produced by the 
cells. As growth proceeds, certain cells develop that 
produce specific substances that influence and regulate 
the further development of the organism. These sub- 
stances are called hormones, and are found both in plants 
and in animals. See HORMONE. 

In Nonliving Things. Some substances that are not 
alive also exhibit a kind of growth. Objects like rocks 
can increase in size if they are in a proper environment. 
Some scientists consider this a form of growth even 
though the cells within the object do not themselves 
multiply and divide. The growth of a rock or mineral 
is called growth by accretion. For example, water dripping 
from the ceiling of a cave leaves behind exceedingly tiny 
mineral particles. These particles cling together until, 
after hundreds of years, they form great “icicles” of 
stone, called stalagmites and stalactites. Should one of 
these icicles be broken, and the water continued to 
drip, the stone icicle would grow again. 


Plant Growth 


Scientists divide all plant life into two major group’: 
One group, called thallophytes, includes plants that use 
simple substances such as carbon dioxide, sunlight, and 
water to make the complex organic compounds need 
for their growth. All green plants belong to this group. 
The other group, called embryophytes, includes plants 
that cannot use simple substances for growth, but must 
obtain ready-made complex compounds for food. 
Among these plants are the fungi. See EMBRYOPHYTE; 
THALLOPHYTE. 
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Growth Influences. The growth of plants differs from 
that of animals in several ways. In most plants, the 
form they must take is not as fixed as it is in most ani- 
mals, their growth is influenced by hormones produced 
within themselves. But, unlike most animals, plants 
show certain growth responses to changes in their 
environments. 

External Influences. Such external factors as heat, 
light. humidity, soil composition, and even gravity, 
exert great effects on plant growth. For example, roots 
of plants grow downward and the plant itself upward. 
If a house plant in a pot is turned upside down and 
allowed to grow for some time, the plant will turn to 
grow upward. If the roots are examined, they will be 
found to be growing downward. Another example is 
the response of plants to sunlight. If potted plants are 
placed near a window so that light comes from the side 
and not from above them, their leaves turn toward the 
light, and often the tip of the plant also bends in that 
direction. 

Internal Influences. Scientists have studied the in- 
fluences of auxins, or plant hormones; animal hormones; 
and vitamins on plant growth. They found that giant 
flowers and fruits can be produced by providing plants 
with vitamins and hormones that are also important to 
animal growth, Therefore, scientists believe that certain 
chemical processes carried on within cells are common 
to plants and animals. 

How Plants Grow. Most plants grow in height only 
at their tips. At each tip of a branch or stalk, and also 
at root tips, there is a center at which cell division 
occurs rapidly. 

The trunk and limbs of a tree grow in size when new 
cells form a layer, called the cambium, just under the 
bark. During each growing season, a new cambium 


GROWTH 


layer forms. Because the cells that grow in the spring 
are larger than those that grow in autumn, each cam- 
bium layer forms a distinct ring. Therefore, when lum- 
bermen cut a tree, they can tell its age by counting the 
number of rings. If they look carefully, they can also 
tell something about the kind of growing conditions 
that existed each year. If the rings are wide, the growing 
season was good. But if the rings are small, the growing 
season was poor. See TREE (The Wood). 

Regrowth of Parts. Plants have great powers of regen- 
eration, or the ability to grow new parts. If their leaves 
or branches are removed, new ones grow. In some kinds 
of plants, new plants will grow when a single leaf is 
planted. In others, such as roses and geraniums, new 
plants can be developed by cutting a portion of the 
stem and planting it. Plants that grow from these cut- 
tings are exactly like the parent plants if they remain 
in the same environment. Commercial plant growers 
find this plant habit quite useful. For example, they 
grow seedless oranges from cuttings. 


Growth of Animals 


In some animals, particularly the lower forms, strik- 
ing changes take place between the time the single cell 
starts to grow and the time an adult individual emerges. 
For example, the single cell of some insects grows first 
into a wormlike /arva. The larva, in turn, enters a pupal, 
or quiet, stage before the adult insect finally develops. 
Even among the higher animals, striking transforma- 
tions occur as the animal develops. For example, the 
single cell of a frog develops into an egg. The egg 
hatches into a water-dwelling tadpole. Finally, the tad- 
pole grows legs and lungs as it transforms into an adult 


AVERAGE NORMAL GROWTH FOR BOYS AND GIRLS 
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frog able to leave the water for prolonged periods. See 
METAMORPHOSIS. : 

Among the higher vertebrates, or animals with back- 
bones, the tiny cell develops steadily into a form that 
resembles the adult at birth. Although there are great 
differences in proportion of various parts of the body, 
the newborn animal looks like the adult. 

When animals are provided with the proper food, 
their growth depends on heredity and on hormones pro- 
duced by certain endocrine glands. Among these glands 
are the pituitary, the thyroid, and the sex glands. 
Removal or damage of any of these glands results in 
characteristic deficiencies in growth. For example, scien- 
tists found that if they removed the thyroid glands of 
tadpoles, the tadpoles would not grow into frogs. They 
also found that if they removed the pituitary gland from 
a young rat, the animal remained small or dwarfed. 
But if the scientist injected pituitary extracts into im- 
mature rats, they would grow much larger than other 
rats born at the same time. 

Comparative Growth. All parts of animals grow. 
Sometimes one part grows faster than the others. For 
example, the head and brain grows fast early in the 
lives of all animals with backbones. Their legs some- 
times increase faster than the rest of their bodies. For 
example, foals, or young horses, have quite long legs 
compared with the rest of their bodies. Some parts of 
an animal’s body continue growing after others have 
stopped. The incisor teeth of rats continue to grow 
throughout their life. 

Various animals have shells that keep them from 
growing beyond a certain size. Some, like the cham- 
bered nautilus, build additions to their shells from time 
to time. Others, like the crabs, shed their shells and 
construct larger ones. 

Regeneration is a special power of growth. When a 
part of an animal is injured, sometimes the lost tissue 
can be replaced by the same kind of tissue. But some- 
times the wound must be filled with another kind of 
tissue, called scar tissue. Sponges carry on regeneration 
almost indefinitely. Starfishes can grow whole new 
bodies from a single ray if a little of the center portion 
is left. Worms can grow new heads. Lizards can grow 
new tails. But in higher animals the power of regenera- 
tion is not so great. For example, if a bear’s paw is cut 
off in a trap, a new one cannot grow. When a dog’s 
tail is cut off, a new one does not replace it. A horse 
cannot grow a new leg to replace a damaged one. 


Human Growth 


Early Development. During its first stages of develop- 
ment, the human organism is known as an embryo (see 
EMBRYO). The embryo develops slowly. When itis about 
2 months old, it is only about 15 inches long, but has 
the form of a human being. Although all the parts are 
well formed, the head is quite large compared with the 
trunk and limbs. At this time, the fully developed 
embryo becomes known as a fetus. At 7 months, the 
fetus weighs about 2 pounds and is about 15 inches long. 
Two months later, or just before birth, the fetus usually 
weighs about 6 to 8 pounds and may be from 19 to 21 
inches long. Thus, by the time a baby is born, he is 
growing very rapidly. 
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Growth Rate. The rapid rate of growth continues for 
the first part of the baby's life. Scientists measured the 
height of some persons every six months {rom the time 
they were born until they were 18 years old. The inves- 
tigators found that boys and girls grow most rapidly 


during the first two years of their lives Then, their 
growth rate became gradually slower unti! they reached 
adolescence. But for about two years during their ado- 
lescent period, the boys and girls suddenly erew rapidly. 


This is what some people call the “adolescent spurt” 
in height growth. Although all adolescenis develop this 
spurt in height, it varies with the individual. In some 
individuals, it begins earlier than in others. In some, it 
continues over a longer period. In some. the rate of 
growth is intense. This means that these individuals 
grow taller faster. 


Adolescent boys usually exhibit this spurt of growth 
between the ages of 13 and 154 years. 1 heir gain in 
height often ranges from 4 inches to 12 inches. But the 
fastest rate of growth in boys may take place any time 
between the ages of 12 and 17. | 

The adolescent growth spurt in girls usually begins 
about 2 years earlier than in boys, and their maximum 
growth rate is somewhat less than that of hoys. Men are 
larger than women, chiefly because of this difference in 
the adolescent growth spurt. Until that period is 
reached, the average heights of boys and girls are 
almost the same. Е | | 

t Skeletal Age. Because children grow and develop at 
different rates, scientists have found it useful to devise 
methods for assigning developmental ages rather than 
chronological, or calendar, ages to growing children. As 
a result of much research, scientists developed an atlas 
of standards based on the growth of the bones of the 


skeleton. Doctors often use this atlas to evaluate growth. 
To do this, the doctor takes an X-ray picture of the 
bones of the person’s hand and wrist to compare with 
the atlas. If a child is developing slowly, he could 
actually be 6 years old, but his bone structure might 
only have reached that of a 5-ycar-old. The skeletal age 
of a person who matures late could run consistently 
below his actual age until he becomes an adult. Certain 
diseases may slow down bone growth. Doctors are able 
to determine the extent of such retardation, or slowing 
down, by comparing X-ray pictures of the hand with 
the atlas. 

When People Stop Growing. Most healthy human 
beings stop growing some time between the ages of 18 
and 30. Usually, a person is tallest when he is about 
20 years old. But his weight may continue to increase 
until he is well into his 40's. After a person stops growing 
in height, he actually begins to shrink. This decrease 
in height is exceedingly slow and usually does not be- 
come noticeable until the person reaches old age. It is 
caused by a thinning of the pads of cartilage that grow 
between the bones of the vertebral column, or back- 
bone. 

Also, in elderly persons the curves in the vertebral 
column tend to become greater. This results in the bent 
appearance of many old people, as well as a further 
reduction in height. 

Factors Affecting Human Growth. Tall parents usu- 
ally have tall children, and short parents have short 
children. Therefore, the tendency to be tall or short 
seems to be largely hereditary. However, tallness ap- 


pears to be recessive. This means that short parents may 
have tal! children. When one parent is tall and the other 
shori, the children may be tall or short or even midway 


between. This occurs because the hereditary pattern is 
somewhat complex, and factors other than hereditary 
are often involved. 

We аге apt to think of some races and nationalities 
as tall or short. Japanese, Chinese, and Italians are 
generally considered shorter than people of other coun- 
tries. Yt investigators have found that persons born and 
reared in the United States, even though their parents 
are Italian, grow as tall and as heavy as other Ameri- 
cans. Children of Japanese parents born in California 
tend to be taller than their parents. 

Foods are a factor in growth. But not all foods have 
the same effect. Certain materials essential for growth 
can be obtained from some foods but not others. To 
promote proper growth, a person should eat a balanced 
diet that contains proteins, minerals, and vitamins, as 
well as sugars, fats, and starches. See NUTRITION. 

Besides food, other factors affect growth. Communi- 
cable diseases interrupt growth. Strain and emotional 
disturbances can also interfere with growth. Hormones 
produced by glands in the body modify growth in vari- 
ous ways, Secretions from the pituitary and thyroid 
glands particularly affect growth (see GLAND). 

Comparative Rates of Growth. Some children are 
fast growers, others are slow growers. Some individuals 
have heavy bones and weigh more than individuals with 
light bones. Thus it is impossible to use height-weight- 
age tables to tell what a child should weigh. 

Studies seem to indicate that for several generations 


people have been increasing in size. Suits of armor worn 
by knights of the Middle Ages are too small for the 
average man of today. Measurements show that Har- 
vard University students are 1} inches taller and 10 
pounds heavier than their fathers were when they were 
in college. Studies done on girls show similar increases 
in height and weight. 

Influence of Growth. During spurts of growth, chil- 
dren use energy in the process of growth itself. They 
need additional food and rest. Investigations indicate 
that it is more difficult to study, to pay attention, and 
to withstand strain during this time. 

Sometimes a boy grows so much more slowly than his 
friends that he worries. But his growth spurt will prob- 
ably come during a later period. Rapidly growing girls 
need to realize that other girls may soon catch up with 
them, W. B. Youmans 


Related Articles in WORLD Book include: 


Arithmetic Forest and Forest Gibberellic 
(picture) Products (pic- Acid | 
Child (Growth and ture, Nine Years Maturation 


Teen Age (Phys- 


Behavior; Change іп the Life of a 
ical Growth) 


and Growth) Tree and a Boy) 

GRUB is the name given to the larva of many beetles, 
some true flies, wasps, bees, and certain moths. Gener- 
ally a grub is short, stout, and moves slowly, if at all. 
White grubs that live in the soil are the young of June 
beetles, Bot flies, during their grub stage, feed under the 
skins of animals. Grubs of long-horned beetles make 
their homes in wood. Some are said to have lived in 
wooden furniture for 45 years. Lewis J. STANNARD, JR. 

GRUBER, EBERHARD. See AMANITES. 

GRUENING, ERNEST. See ALaskA(Famous Alaskans). 


GRUNEWALD, MATTHIAS 


GRUENTHER, GROOWN thur, ALFRED MAXIMILIAN 
(1899- ), commanded the military forces of the 
North Atlantic Treaty Organization (NATO) from 1953 
to 1956. A gifted staff officer and administrator, he con- 
tributed to the unity and morale of the NATO alliance. 

Gruenther was born at Platte Center, Neb. He was 
graduated fourth highest in the United States Military 
Academy class of 1919. When General Dwight D. 
Eisenhower took command of Allied forces in World 
War II for the North African invasion of 1942, he 
brought Gruenther to London to help plan the cam- 
paign. For the rest of the war, Gruenther worked con- 
tinuously in Allied and American staff operations in 
the European war theater. 

He was the first deputy commander of the National 
War College, and served as director of the joint staff of 
the Joint Chiefs of Staff from 1947 to 1949. He was pro- 
moted to general in 1949. Eisenhower took him to 
Supreme Headquarters Allied Powers in Europe 
(SHAPE) as his chief of staff, and in 1953 Gruenther 
became Supreme Allied Commander in Europe. After 
he retired in 1956, he became president of the American 
Red Cross. H, A. DEWEERD 

GRUMMAN, LEROY (1895- ), an American in- 
dustrialist, founded and became chairman of the board 
of the Grumman Aircraft Corporation. He established 
the firm in 1929. It produced thousands of military and 
commercial aircraft. The company began by producing 
the first fighter plane with retractable landing gear. 
Later, the parent company and its affiliates also pro- 
duced boats, canoes, and truck and trailer bodies. 
Grumman was born at Huntington, N.Y. He served in 
the U.S. Navy in 1918 and 1919. Roper B. Horz 

GRUNDTVIG, N. F. S. See Denmark (Education). 

GRUNDY, MRS., is a term that commonly means 
“gossip.” It stands for a section of society with narrow 
views about proper conduct. The name comes from a 
play, Speed the Plow, written by Thomas Morton in 
1798. Dame Ashfield, one of the characters, in fear of 
being criticized, repeats, “What will Mrs. Grundy say?" 

GRÜNEWALD, GRUE nuh vahit, MATTHIAS (1475?- 
15282), was one of the greatest artists of the German 
Renaissance. He is known primarily as the painter of the 
Isenheim Altarpiece, one of the world’s greatest paintings. 
It is composed of a number of panels which are hinged 
together so as to swing open and reveal sculptured fig- 
ures behind them. These sculptured figures were exe- 
cuted by another artist. 

The altarpiece is about 8 
feet high. When the panels 
are closed, the Crucifixion 
appears on the outside. On 
the inside panels, Grüne- 
wald painted other reli- 
gious scenes, including The 
Nativity, which appears in 
color in the PAINTING § 
article. Underneath, is the 
Pietà, or lamentation over а 
the dead Christ. The artist шш 
was born MATHIS GOTHART 
in the town of Wiirzburg, 
Germany. Lester D. LONGMAN 


Matthias Griinewald 
Historical Pictures Service 


California Dept. of Fish and Game 
Grunions come up on the beaches of southern California during 
the highest tides to spawn and lay their eggs in the sand. 
People catch the tiny, 5- to 8-inch fish by hand at this time. 


GRUNION, groon YOHN, is a small silvery fish that 
lives along the Pacific Coast from San Francisco to 
Lower California. From March to June, thousands of 
grunion lay their eggs on the sandy beaches. This must 
be done on nights of the highest tide. Many persons 
gather on the beaches at this time of year and catch 
the fish. Newspapers in communities along the coast 
announce “grunion nights,” when the fish may be ex- 
pected to come up on the beaches. The grunion eggs 
hatch two weeks after they are laid. As the waves wash 
the eggs out of the sand, the fish break out of them like 
bursting popcorn. 

Scientific Classification. The grunion belongs to the 


family Atherinidae. It is classified as genus Leuresthes, 
species tenuis. LEONARD P. SCHULTZ 


GRUNT, or PORKFISH, is an ocean fish that makes 
grunting sounds when taken from the water. Grunts 
make up a large family. Many are valuable as food. One 


N. Y. Zoological Society 
Grunts Weigh About 10 Pounds, and Are Good to Eat. 


of the most important food fishes of the American species 
is the pig fish, or sailor’s choice. The pigfish lives along the 
Atlantic and Gulf coasts of the United States. It grows 
a foot long or more, and is light blue above and silvery 
below, with blue and brown side marks. 

Scientific Classification. Grunts belong to the family 


Haemulidae. The pigfish is genus Orthopristis, species chrys- 


opterus. LEONARD P. SCHULTZ 


See also Евин (color picture, Tropical Salt-Water 
Fishes [Porkfish]). 

GUACAMOLE. See Avocano. 

GUADALAJARA, суан thah lah HAH rah (pop. 
377,928), is the second largest city of Mexico, and the 
capital of the state of Jalisco. The city lies 290 miles 
northwest of Mexico City, in a wealthy farming and 
mining region. For location, see Mexico (color map). 

The tree-shaded public squares and parks of this 
beautiful old city date back to the days when Mexico 
was a Spanish colony. Guadalajara is an important 
trading and manufacturing center. It has won fame for 
its fine pottery and blown glass. Other products include 
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textiles, hosiery, flour, steel, and alcoholic beverages. 
Several buildings have murals by José Clemente Orozco, 
a famed painter. The Spaniards founded the city about 
1530. ToHN А. Crow 
GUADALCANAL ISLAND lies in the Coral Sea, east 
of the southern tip of New Guinea. It is the largest island 
of the British protectorate, the Solomon Islands. It 


covers about 2,500 square miles. Heavily forested moun- 
tains rise as high as 8,000 feet throughout the island. 
Most of the 14,000 people are Melanesians. I he island’s 
chief products include bananas, coconuts, pineapples, 
rubber, and gold. Honiara, capital of the protectorate, 
is on Guadalcanal. 

Japanese troops occupied Guadalcanal early in 
World War II. It was the scene of heavy fighting in 1942 
and 1943 when United States forces landed and freed 


the island from Japanese occupation. Ew 
See also Paciric IsLANps (Melanesia); РлслғіСс OCEAN 
(color map); Ѕогомом IstANps; Worin War II 
(Guadalcanal). 
GUADALQUIVIR, Gwanp °l KWIV er, RIVER is the 
deepest river in Spain. It flows southwest through the 


H, Bryan, JR. 


Andalusian region to the Atlantic Ocean. The river is 
nearly 400 miles long and is deep enough for large ships 
for much of its length. The cities of Seville, Córdoba, 
and Baeza lie along the shores of the Guadalquivir. 
GUADALUPE, Gwar duh LOOP, DAY commemo- 
rates the appearance of the Virgin Mary to Juan Diego, 
a poor Indian. On Dec. 9, 1531, Juan was hurrying 
across Tepeyac Hill, near Mexico City, when the vision 
first appeared to him. A lady told Juan io go to the 
bishop and request that a shrine be built where she stood. 


It was not until the vision appeared a second time on 
December 12 and produced a sign, that the bishop be- 
lieved. During the second appearance, the lady called 
herself Holy Mary of Guadalupe. Our Lady of Guada- 
lupe became the patron saint of Mexico. Catholics 
throughout Mexico and in many states in the south- 
western United States celebrate her feast day on De- 
cember 12. Ravwoxp Hoyt JAHN 
GUADALUPE, GWAHD °1 оор, HIDALGO, hih DAL 
goh, TREATY OF. The United States and Mexico signed 
an agreement on Feb. 2, 1848, that officially ended the 
Mexican War. The negotiations were conducted at 
Guadalupe Hidalgo, a small town near Mexico City. 
Under the treaty, the United States obtained the ter- 
ritory that now makes up the states of California, Ne- 
vada, and Utah, most of New Mexico and Arizona, and 
part of Colorado and Wyoming. The two countries 
agreed upon the Rio Grande as the boundary between 
Texas and Mexico. In addition, the United States 
agreed to pay Mexico $15,000,000, and to assume the 
payment of all claims held by American citizens against 
Mexico, provided that all claims had originated before 
the date of the treaty and did not exceed a grand total 
of $3,250,000. Norman A. GRAEBNER 
See also Mexican Wan. 
GUADALUPE PEAK. See Mounrain (color picture; 
Mountains of the World); Texas (Mountains). 
GUADELOUPE, GWAHD'I oop, is a group of seven 
islands in the West Indies. It forms an overseas depart- 
ment of France within the French Community. The 
group lies about 300 miles southeast of Puerto Rico. It 
consists of two main islands and five small islands, and 
covers 687 square miles. The largest of the two mam 


REPUBLIC 


1 VENEZUELA 
COLOMBIA * 


The Seven Guadeloupe Islands Lie in the West Indies. 


islands is called Guadeloupe, or Basse-Terre, and the 
other is known as Grande-Terre. The five small islands 
are Marie-Galante, Les Saintes, Désirade, Saint Bar- 
thélemy, and Saint Martin. The city of Basse-Terre, 
on Basse-Terre island, is the capital. 

Guadeloupe has a population of 228,120. Most of 
the people are of mixed Negro and white ancestry. The 
largest all-white community lives on the island of Les 
Saintes. These people are descendants of the original 
Norman and Breton settlers. Guadeloupe has a hot, 
damp climate from May to November. But the trade 
winds tend to moderate the heat (see TRADE Wind). The 
islands have cool, dry weather from December to April. 

Agriculture provides the chief source of income in 
Guadeloupe. Leading farm products include bananas, 
cocoa, coffee, and sugar cane. Farmers also grow vege- 
tables and tobacco for local markets. Several distilleries 
export rum. Guadeloupe’s chief port is Pointe-a-Pitre 
on Grande-Terre island. 

A prefect and an elected general council govern 
Guadeloupe. Three deputies represent the group in 
the French national assembly. The French established 
the first settlement in Guadeloupe in 1635. It has been 
a French possession since that time, except for a series 
of temporary occupations by the British between 1759 
and 1815. W. L. BURN 

See also BAssE-TERRE. 

GUADIANA RIVER. See Spain (Rivers and Lakes). 
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GUAM, gwahm (pop. 67,044), is a territory of the 
United States located in the Mariana Island group. It 
serves as a vital Pacific Ocean air and naval base. 
Agana is the capital and Timoneng is the largest city. 
About 6 out of 10 persons are Guamanians. The rest are 
military personnel and their dependents. 

Location and Size. Guam lies at the south end of the 
Marianas, about 1,500 miles east of the Philippines. It 
is about 30 miles long and from 4 to 10 miles wide. 
Guam covers about 216 square miles. 

The Land. Coral reefs lie off the coast of Guam. 
Mountains rise in the interior. Thick forests once 
covered nearly the entire northern half of the island, but 
much of this area has been cleared for farm plots and 
airfields. The southern half has a range of hills of vol- 
canic origin. Large coconut groves thrive throughout 
the island. Farmers raise corn, other food crops. and 
livestock for local use. Apra Harbor is the chief port. 


The Chapel at Andersen Air Force Base on Guam is one 
of the many new buildings erected on the base in the 1950's, Ander- 


sen occupies a flat coral plateau on the northern end of Guam. 
U.S. Air Force 


GUAM 


Climate. The people usually enjoy warm, pleasant 
weather the year around, with temperatures ranging 
from about 72°F. to 88°F. But earthquakes and tropi- 
cal storms called typhoons are common. Rainfall aver- 
ages about 90 inches a year. 

The People. Many Guamanians are Chamorros, or is- 
landers of Indonesian and Spanish descent. Others are 
descended from American, Italian, French, British, 
Japanese, Chinese, Filipino, and Mexican settlers. 
About 4 out of 10 persons are military personnel and 
their dependents. Most of the people speak English, 
but many also speak Chamorro. About 95 out of 100 
Guamanians are Roman Catholic. 

Cities. Agana (pop. 1,642) is the capital city. 
Timoneng (5,380), Agana Heights (3,210), Sinajana 
(2,861), and Mongmong (2,285) are located within the 
metropolitan area of Agana. Other towns on Guam in- 
clude New Agat (2,596), Dededo (2,247), Barrigada 
(1,729), Santa Rita (1,630), and Yona (1,105), 

History and Government. The Portuguese explorer 
Ferdinand Magellan discovered Guam in 1521. Spain 
made the island a possession in 1561, and ceded it to 
the United States in 1898 after the Spanish-American 
War. Japan attacked Guam on Dec. 7, 1941, and cap- 
tured it five days later. On July 21, 1944, U.S. forces 
recaptured Guam. The U.S. Navy established its Pa- 
cific headquarters there in 1945. 

The United States declared Guam a territory on Aug. 
1, 1950, and transferred its supervision from the navy to 
the Department of the Interior. The people became 
U.S. citizens. They elect a one-house legislature that 
makes laws for the island. The President of the United 
States appoints a governor as the chief executive. The 
governor serves a four-year term, and may be reap- 
pointed to office. 


In 1954, the United States High Commissioner for 
the Pacific Islands Trust Territory established his head- 
quarters on Guam. That same year, the Strategic Air 
Command of the United States Air Force made Guam 
its Pacific headquarters. Ewin Н. BRYAN, JR. 

See also Frac (color picture, Flags of the United 
States and Its Possessions). 

GUAN, gwahn, is a game bird of tropical America, 
Some guans are as small as grouse, anc others are as 
large as geese. Their feathers are greenish-black, mixed 
with white and brown. These birds have long tails, and 
most species have crests on the head. One species, the 
chachalaca, lives as far north as Texas. 


Scientific Classification. Guans belony to the fam- 
ily Cracidae. The chachalaca is genus (//alis, species 
vetula. JOSEPH J. HICKEY 

GUANACO, givah NAH koh, is an animal that looks 
like a camel without a hump. The guanaco and its 
relative, the vicuña, are the only wild wool-bearing 
animals of South America. A guanaco stands 3} to 4 
feet high at the shoulder. Its hair is long and thick, 
reddish-brown above and white below. 

Guanacos live on mountains and plains. Domestic 
llama and alpaca may be descended from the guanaco. 

Scientific Classification. The guanaco belongs to 
the family Camelidae. It is genus Lama, species guana- 
cose, Vr н H, CAHALANE 


See also ALPACA; ANIMAL (color picture, Central and 
South America); LLAMA; VicuNa. 

GUANAJUATO, cag nah HWAH tol) (pop. 1,328,- 
712; area 11,805 sq. mi.), is one of the most beautiful 


states of Mexico. It lies in a mountainous region in the 
central part of the country. For location, sce Mexico 
(color map). Farmers raise corn, wheat, peanuts, pota- 
toes, and other crops. The Mexican independence 
movement began in Guanajuato in 1810. The state 
capital is the city of Guanajuato. Силк» C. CUMBERLAND 


The White, Sandy Beaches of Guam Provide Recreation and Relaxation Areas for United States Servicemen. 
U.S, Air Force 
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Millions of Sea Birds Leave Deposits of Guano, а waste 
matter valuable as fertilizer, on islands off the coast of Peru. 


GUANO, СТАН noh, is the waste matter of sea birds 
and bats. It makes a valuable fertilizer because it is rich 
in nitrate and phosphate. Large colonies of birds such as 
pelicans, penguins, petrels, cormorants, guanays, and 
gannets leave immense deposits of this material. 

The islands off the coast of Peru have long been the 
chicf source of supply. Deposits on the Chincha Islands 
at one time covered the surface to a depth of more than 
100 feet. Other valuable deposits lie on the Galápagos 
Islands of Ecuador. Deposits have been found in other 
parts of Latin America, on the Pacific islands, and in 
the Grand Canyon Bat Cave in Arizona. 

This fertilizer should be mixed with four or five times 
its bulk of fine soil. 

GUANTANAMO, gwahn TAH nah moh (pop. 42,000), 
is a city near the south coast of Cuba, about 10 miles 
inland from Guantánamo Bay. For location, see CUBA 
(color map). Guantánamo is the center of the Cuban 
sugar industry. It also serves as a trading and processing 
center for the agricultural products of the region. The 
United States maintains a naval base at Guantanamo 
Bay to help guard the Panama Canal. Ors P. Starkey 

GUAR, gwahr, is a hardy, drought-resistant legume 
grown for its seeds and forage. The plant, first found in 
India, was brought to the United States in the early 
1900's. It is grown mostly in the Southwest. One variety 
is a bushy plant which grows about 4 feet high. The 
special seed-producing type grows somewhat higher. The 
seeds develop in pods, and contain the chemical com- 


GUARNERI 


pound mannogalactan. The chemical is used in the manu- 
facture of paper and in sizing for textiles and paper. 

Scientific Classification. Guar belongs to the family 
Leguminosae. It is genus Cyamopsis, species tetragonoloba. 

GUARANI INDIANS. See Paracuay (Life of the 
People; Early Days); Tupi-Guaranf INDIANS. 

GUARANTEED ANNUAL WAGE. See Lagor (Union 
Aims); WAGES AND HOURS. 

GUARANTY, GAR un tih, is a written agreement 
whereby one person promises to pay the debt of another 
in case the latter fails to pay. The guarantor is the person 
who promises to pay. The person in whose interest the 
promise is made is the principal, and the guarantee is the 
person who accepts the promise. The statute of frauds 
provides that no person shall be liable for the debt, de- 
fault, or failure of another unless a written agreement so 
states. If several guarantors promise to pay, each usually 
must pay his share of the debt. JOHN ALAN APPLEMAN 

GUARDIAN, GAHR dih un, in law, is a person ap- 
pointed by a court to care for another person called a 
ward, or for another person’s property, or both. A guard- 
ian may be appointed for an infant (a person under 
21), a spendthrift, an insane or feeble-minded person, 
or anyone unable to take care of himself. The courts 
also have the power to remove guardians. 

A guardian usually has control of the person, as well 
as management of the property, of his ward. It is his 
duty to maintain and educate his ward from the income 
of the ward’s estate. He cannot reap any benefits from 
his ward’s estate, and must account for all profits. He 
must have a court order before he can buy or sell real 
estate for his ward’s account. He must file an inventory 
and render accounts before the court for all financial 
matters. 

Parents generally act as guardians of their own minor 
children, and in most states have equal rights of guard- 
ianship. In English common law, the father was the sole 
guardian but this rule has been changed by statute in 
nearly all parts of the United States and the British 
Commonwealth of Nations. Because parents become 
guardians without appointment by a court they are 
called guardians by nature to distinguish them from 
guardians by law. In most states, a child without parents 
is allowed to choose his own guardian at the age of 
14, but the court may reject his choice. 

A guardian ad litem is a guardian appointed by a court 
for the purpose of a single lawsuit. Јонм W. WADE 

See also PARENT; RECEIVER; WARD. 

GUARNERI, gwahr NYEH rih, is the name of a 
famous family of violinmakers who lived in Cremona, 
Italy. The first member of the family to win fame for his 
violins was Andrea (1626-1698). He was a fellow student 
of Stradivari in the workshop of Nicolò Amati, but was 
not an outstanding craftsman. Andrea’s business was 
carried on after his death by his sons Pietro (1655-1728) 
and Giuseppe (1666-1739?). Andrea’s nephew, Giu- 
seppe Antonio (1687-1745), called “del Gest,” became 
the most celebrated member of the family. His violins 
were known for their original design and rich, powerful 


tone. They were played by Nicoló Paganini, Henri 
Vieuxtemps, and Eugène Ysaye. Guarneris best 
adivari. See 


models compare well with the best of Str 
also AMATI; STRADIVARI, ANTONIO. Dororny DE Lay 
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GUATEMALA, стран tay MAH lah, is the northern- 
most independent country of Central America. More 
people live in Guatemala than in any other Central 
American land. The name of the country in Spanish, 
the official language, is REPÚBLICA DE GUATEMALA, 
which means REPUBLIC or GuarEMALA. The city of 
Guatemala is the capital and largest city. 

Guatemala is almost exactly the same size as Tennes- 
see, but it has only about four fifths as many people 
as that state. Thick green jungles. purple mountain 
ranges, and white-topped volcanoes make Guatemala 
a colorful land. Most of Guatemala's cities lie on cool 
mountain plateaus that sometimes are shaken by 
destructive earthquakes. In the cities, most of the peo- 
ple live in low, Spanish-type houses with thick pink 
or yellow walls and red or brown tile roofs. Many homes 
have beautiful patios, or courtyards. Agriculture ranks 
as the most important industry of Guatemala, with 
bananas and coffee as the chief products. Guatemala's 
thick forests produce the world’s finest chicle, the main 
raw material in chewing gum. 

The copper-colored faces and bright costumes of 
Guatemala's Indians are a familiar sight along the 
mountain trails and in the crowded market towns. 
Their Mayan ancestors 
built great palaces, tem- 
ples, and cities more than 
1,500 years ago. The ruins 


Location Map of Guate- 
mala (shown in black) 


Guatemala (in black) is 
almost the same size as 
Tennessee. 
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Gendreau 
Guatemala’s Clear Blue Mountain Lakes, such as 
Lake Atitlán, reflect the beauty of many volcanic peaks. 


of the early Mayan civilization lie on (he plains of 
eastern Guatemala. Today, the Indians live in small 
villages of thatched huts in fertile green valleys, or near 
blue mountain lakes. 


The Land and Its Resources 


Location, Size, and Surface Features. Guatemala is 


bordered on the north and west by Mexico. The Pacific 
Ocean and El Salvador lie to the south. ‘I he Color Map 
shows that British Honduras, the Gulf of Honduras, and 
Honduras are east of Guatemala. Guatvinala covers 


42,042 square miles. 


Mountains. The mighty Sierra Madr mountain 
range and its smaller branches cover almost two thirds 
of Guatemala. Several peaks rise more than 12,000 feet. 


Tajumulco (13,816 feet), in southwestern Guatemala, 
is the highest mountain in Central America Guatemala 
has 27 volcanoes, some of them still active. The earth- 
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Type of Government: Republic. 

Capital: Guatemala. a 

Divisions: 22 departments divided into municipalities. 

President: Elected for a 6-year term by the people. 

National Assembly: One house, 66 deputies, elected 
for four-year terms by direct popular vote. 

Area: 42,042 square miles. Greatest distance: (north- 
south) 290 miles; (cast-west) 255 miles. Pacific coast line, 
about 200 miles. Caribbean coast line, about 70 miles. 

Elevation: Highest, Tajumulco Peak, 13,816 feet; lowest, 
sea level. 

Population: 2,788,122. Density, about 66 persons to the 
square mile. Distribution, rural, 69 per cent; urban, 31 
per cent. 

Chief Products: Agriculture, abacá, bananas, beans, 
coffee, corn, cotton, perfume oils, rice, rubber, sugar, 
wheat. Forest Industry, chicle, cinchona bark, lumber. 
Manufacturing and Processing, furniture, leather goods, 
soap, textiles. d 

Flag: The flag has a vertical blue stripe at cach en 
and a white stripe bearing the coat of arms in the middle. 
See Frac (color picture, Flags of the Americas). » 

National Holiday: Independence Day, September 15. 

National Anthem: Himno de Guatemala" (“Anthem 
of Guatemala"). 

Money: Basic unit, Quetzal. For its value in dollars, 
see Money (table, Values). 
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en Traveler, Gendreau 
Guatemala’s Indian Women cover their heads with brightly 
colored shawls which they weave on crude hand looms. 


s that hit the mountain areas sometimes cause 
much damage and loss of life. 

Plains. A dense jungle covers the vast, flat plain of 
northern Guatemala. Narrow lowland plains lie along 
Guatemala’s two sea coasts. These are regions of thick 
tropical forest and fertile soil. 

Rivers and Lakes. The Motagua River is Guatemala’s 
longest. It rises in the mountains and flows 250 miles 
‹ ard to the Gulf of Honduras. The Usumacinta 
River forms part of the Mexican border. The 150-mile- 
long Polochic River flows into Lake Izabal, Guate- 
mala's largest lake. The navigable Dulce River con- 
necis Lake Izabal with the Gulf of Honduras. Atitlán 
and Amatitlán, two beautiful lakes, lie near the city 
of Guatemala. 

Natural Resources. Guatemala's rich soil is its most 
important natural resource. Mahogany, cedar, cypress, 
pine, and sapodilla trees grow in the forests. Small 
amounts of chromite, zinc, lead, gold, silver, manga- 
nese, mica, and salt are mined. 

Climate. Temperatures in Guatemala range from the 
tropical heat of the plains to the cold of the mountain 
peaks. Temperatures at the capital range between 
45°F, and 85?F., and the city's average annual rainfall 
is about 52 inches. Some lowland areas receive as much 
as 200 inches of rain a year. 
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The People and Their Work 


The People. About 55 of every 100 persons in Guate- 
mala are pure-blooded Indians. They are descendants 
of the ancient Mayan Indians (sce Maya). The rest of 


GUATEMALA 


the people are mostly Ladinos, of mixed Spanish and 
Indian blood. There also is a small group of white 
people of Spanish descent. The people of Guatemala are 
called Guatemallecos. 

Way of Life. Most of the people live on farms or in 
small villages on the mountain plateaus or valleys of 
western Guatemala. Almost all the Indians make their 
homes in rural villages. The Ladinos usually live in 
cities or towns. Most of the people are poor, and few 
own their own farms. In 1956, the government began 
selling small plots of government-owned land to the 
farmers in an effort to improve their living standard. 

The Indians follow some of the customs of their 
Mayan ancestors. Most Indian villages have witch 
doctors who try to cure illness, foretell the future, and 
protect the people from evil gods. 

Indian women wear huipiles, or loose blouses, and 
long, tightly wrapped skirts. The men wear loose shirts 
and tight trousers with slit sides. Most Ladinos wear 
American-style clothes. See also Стотигхо (color pic- 
ture, Latin America), 

The people eat many foods made of rice, beans, and 
meat. They eat the roots of the sweet cassava plant 
instead of potatoes (see CASSAVA). 

Guatemaltecos celebrate many fiestas, or holidays, 
with gay, colorful dances. One of the most famous 
dances is La Conquista (The Conquest). In La Con- 
quista, dancers wear wooden masks and red wigs. They 
act out the conquest of Guatemala by the Spanish 
soldier Pedro de Alvarado. The dancers wear red wigs 
because Alvarado had red hair. 

Cities. Guatemala is the capital and chief city of 
the country. Quezaltenango, an important commercial 
center, is the second largest city. Antigua Guatemala, 
now called Antigua, served as Guatemala’s capital 
during colonial days. See ANTIGUA; GUATEMALA; 
QUEZALTENANCO. 

Agriculture. About 70 out of every 100 persons in 
Guatemala earn their living by farming. Coffee and 
bananas are Guatemala's chief agricultural products 
and leading exports. Guatemala ranks seventh among 
the coffee-growing countries of the world, and is one of 
the world's largest banana-growing countries. Farmers 
also raise beans, cassava, corn, and rice. Other agricul- 
tural products include cotton, oils, rubber, and sugar. 

Forest Products. The forests of northern Guatemala 
provide the world’s best chicle (see Circre). The forests 
also furnish excellent lumber and cinchona bark. Cin- 
chona bark is the source of the drug quinine. 

Manufacturing. Guatemala has no large-scale manu- 
facturing. Products made mostly for local use include 
textiles, leather goods, furniture, and soap. 

Exports and Imports. Coffee ranks as Guatemala’s 
chiefexport. Otherleading exports arebananasandchicle. 
Guatemala's imports include machinery, textiles, pe- 
troleum, iron and steel products, and clothing. Most of 
the trade is with the United States. 

Transportation and Communication. About 4,200 
miles of highways, mostly unpaved, cross Guatemala. 
The Pan American Highway winds through Guate- 
mala from the Mexican border to El Salvador. About 
800 miles of railways connect the capital, Guatemala, 
with ports on both coasts, and with Mexico and El 
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Screen Traveler, Gendreau 
Market Day Is a Busy Time in Guatemalan Towns. The 
Indians gather in market places, such as this one in Chichicas- 
tenango, near Quiché. They meet to trade their goods and exchange 
gossip. Guatemala's Indians sometimes worship by kneeling on 
the steps of Roman Catholic churches and burning incense. 


Salvador. Rivers, especially the Usumacinta and Polo- 
chic, also are used for transportation. Many interna- 
tional shipping and airlines serve Guatemala. Tele- 
phone and telegraph lines connect the major cities. 
Guatemala has radio and television stations. 


Social and Cultural Achievements 


Education. Public school education is free in Guate- 
mala. The law requires all children between the ages of 
7 and 14 to go to school. However, many children do 
not attend, because of a shortage of classrooms and 
teachers. About 65 of every 100 persons in Guatemala 
cannot read or write. The government-supported Uni- 
versity of San Carlos, founded in 1678, is in the capital, 

Religion. Guatemala has complete religious freedom. 
The Roman Catholic Church has by far the largest 
number of members. Many Indians combine Catholi- 
cism with the worship of ancient gods and idols. 

The Arts. Guatemala’s Indians are famed for their 
weaving. The women of each Indian village weave 
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cloth that is different in color and paitern from the 
cloth of any other village. 

Guatemala’s most famous painter is Carlos Mérida 
(1893- ). He is best known for his water colors based 
on the art of the ancient Mayan Indians, Guatemala 
has produced a few well-known writers. They include 
the romantic poet José Batres Montúfar (1809-1844), 
the historical novelist José Milla (1822-:944). and the 
poet and novelist Rafael Arévalo Martínez (1884- — ). 

The marimba, a type of xylophone. is popular in 
Guatemala. Marimba bands play classica! and popular 
music throughout the country. 


Government 


National Government. The president ol Guatemala 
heads the Government. He is elected for a six-year term 
by direct popular vote. According to the constitution, 
the president cannot be re-elected for 12 years follow- 
ing the end of one term. Actually, however, many of 
Guatemala’s presidents have been dictators who stayed 
in office for more than six years. The people choose the 
66 deputies of the National Assembly by direct popular 
vote. Each deputy represents about 50,000 persons. All 
men and women over 18 may vote, and all men and 
women over 18 who can read and write must vote. 

Guatemala’s political parties include the National 
Democratic Movement, the National Anti-Communist 
Front, and the Christian Democrat. 

Local Government. Each of Guatemali’s 22 depart- 
ments is headed by a governor. The president appoints 
governors for indefinite terms. 'The people elect mayors 
and councils of the municipalities. 


History 


Early Days. The first of two Mayan Indian civiliza- 
tions flourished in Guatemala from about A. v. 300 to 800. 
A new Maya civilization developed early in the 9oo's. 
Hernando Cortes (1485-1547), the Spa onqueror of 
Mexico, sent Pedro de Alvarado (14852-1541) to 
Guatemala in 1523. After a hard stru Alvarado 
defeated the Indians. He established the Spanish colony 
of Guatemala in 1524. Guatemala’s gold attracted the 
Spaniards to the country. But the gold supply was soon 
exhausted, and the colony became agricultural. 

Independence. In 1821, all the Central American 
Spanish colonies declared their independence from 
Spain and later joined the Mexican Empire. The colo- 
nies withdrew from Mexico in 1823. and formed the 
Republic of the United States of Central America. The 
organization broke up in 1838. Guatemala became an 
independent republic in April, 1839. 

Dictatorship and Progress. Rafael Carrera(1 814-1865) 
was the first of Guatemala’s many dictators. Не con- 
trolled the country from 1838 until his death in 1865. 
He was elected president in 1843. again in 1851, and 
was made president for life in 1854. 

In 1873, Justo Rufino Barrios (1835-1885) was elected 
president. Barrios ruled as a dictator for 12 years. Dur 
ing his presidency, Guatemala’s first railroad was COM- 
pleted and other improvements were made. 

President José Maria Reina Barrios (1853-1898); 
Rufino Barrios’ nephew, was assassinated in 1898, ап 
Manuel Estrada Cabrera (1857-1924) came to power. 
He ruled the country with an iron hand until the people 
drove him into exile in 1920. During this period, 


Guatemala's coffee industry and its United States- 
owned banana industry began to prosper. 

Guatemala’s next dictator was General Jorge Ubico 
Castañeda (1878-1946). He was elected president in 
1931 and ruled the country until 1944. Ubico's govern- 
ment reduced. Guatemala’s debts and improved the 
country’s economic condition, However, the people 
had little political freedom. In 1944, they forced Ubico 
to resign. Guatemala declared war on Germany, Italy. 
and Japan during World War II, and became a char- 
ter meinber of the United Nations in 1945. 

Juan José Arévalo (1904- — ) was elected president 
in 1914. His government improved education, encour- 
aged the organization of labor unions. and built hos- 
pitals and other projects. During this period, Guate- 
mala unsuccessfully renewed its old claim to British 
Honduras (see Вкттїӊн Honpuras [History]). 

Recent Developments. Guatemala elected Jacobo 
Atbenz Guzmán (1913- — ) president in 1950. The 
Arbenz government was backed by the Communists 
in Guatemala. It seized land from the large plantations 
and gave the land to small farmers. Guatemala had 
few Communists, but they held important positions in 
the government and controlled the labor unions. 

In June, 1954, an anti-Communist Guatemalan 
army. led by Colonel Carlos Castillo Armas (1914-1957). 
invaded Guatemala from Honduras. After a brief war, 
Arbenz resigned. The anti-Communist leaders took 
control of the government. They appointed Castillo 
Armas president. In October, 1954, the people ap- 
proved a six-year presidential term for Castillo Armas. 
His government began selling government-owned land 
to the people. Land taken by Arbenz was returned. 

A new constitution outlawing the Communist party 
went into effect in 1956. But, in 1957, a Communist 
assassinated Armas. Vice-President Luis Gonzalez Lopez 
formed a provisional government. In October, Guillermo 
Flores Avendafio became president of Guatemala. In 
1958. Miguel Ydigoras Fuentes was elected president of 
Guatemala. CHARLES C. CUMBERLAND 


Related Articles in Wortp Book include: 


Abaca Central Marimba 

Alvarado, Pedro de America Maya 

Antigua Guatemala Chicle Quetzal 

Banana Coffee Quezaltenango 

Barrios, Justo R. Guatemala Valle, José C. del 
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Questions 


How does Guatemala compare with your state or 
province in area and population? 

Who are /adinos? К 

Why do dancers wear red wigs in La Conquista? 

What are the chief products of Guatemala? 

How did anti-Communists gain power in 1954? 


GUELDER-ROSE 


GUATEMALA, or GUATEMALA LA NUEVA, some- 
times called SANTIAGO DE GUATEMALA (pop. 284,922; 
alt. 4,850 ft.), is the capital and largest city of Guate- 
mala. It lies on a plateau, about 75 miles from the 
Pacific Ocean. The city was founded in 1776, when 
the Spanish government moved the colonial capital 
there. An earthquake had destroyed the previous capi- 
tal, now called Antigua. For location see GUATEMALA 
(color map). CHARLES С, CUMBERLAND 

GUAVA, GWAH vuh, is a red or yellow fruit. It is 
round or pear-shaped and about the size of a hen's egg. 
'This fleshy fruit contains 
many hard seeds. The flesh 
is grainy like that of a pear, 
with a musky odor and 
flavor. In many tropical 
countries it is a popular 
dessert. It is also made 
into jelly. 

‘The fruit grows on shrubs 
or small trees that belong 
to the myrtle family. The 
plants bear attractive small 
white flowers. They are 
easily grown from seed, but 
certain kinds may be grafted or budded. The plants 
bear fruit when they become two or three years old. 
The common guava grows abundantly in Florida and 
other parts of tropical America. In California, the 
fruit is called the lemon guava. The strawberry guava 
grows in Brazil. 

Scientific Classification. The guava belongs to the family 
Myrtaceae. The common guava is genus Psidium, species gua- 
java. The strawberry guava is P.cattleianum, JULIAN C. CRANE 

See also PLANT (color picture, Fruits Unknown to Our 
Forefathers). 

GUAYAQUIL, cwaz van KEEL (pop. 258,966; alt. 
30 ft.), is the largest city in Ecuador, and the country’s 
principal seaport. It lies on the west bank of the 
Guayas River, 40 miles from the Pacific Ocean. Sea- 
going ships stop at Puna, an island in the Gulf of 
Guayaquil. Small river craft operate between Puna 
and the city. For location see Ecuapor (color map). 

Guayaquil has sawmills, breweries, ironworks, cotton 
mills, and small shipyards. The Spanish founded the 
city in 1537. The cathedral dates back to Spanish days. 
The city’s Municipal Palace is a handsome public 
building. С. LANGDON WHITE 

GUAYULE, gwah YOO lay, is an unattractive, coarse 
shrub that grows in the northern Mexican desert. The 
grayish-green plant grows 2 (0 3 feet high. Guayule 
produces and stores liquid latex during its 10 years of 
growth (see Latex). The Aztec Indians once made 
crude footballs from the hardened liquid of the guayule 
shrub, 

The United States government has sponsored experi- 
mental guayule farms in California, Texas, and Ari- 


Armstrong Nurseries 
Guavas 


zona. 

Scientific Classification. Guayule belongs to the family 
Compositae. Yt is classified as genus Parihenium, species 
argentatum. J. J. Levison 

GUDRUN. Sec SIEGFRIED. 

GUELDER-ROSE. See SNOWBALL. 
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GUELPHS AND GHIBELLINES 


GUELPHS, gwelfs, AND GHIBELLINES, G/B uh linz, 
were two political groups in Italy during the late Mid- 
dle Ages. Guelph is the Italian form of the German 
family name Welf. It was the Welf family that held the 
duchies of Bavaria and Saxony in the 1300's. Ghibelline 
is said to have come from Waiblingen, the name of an 
estate of the Hohenstaufen family. 

The contest of these two families for the throne of 
Germany began the strife between the two Italian 
parties. The Ghibellines favored the imperial cause, 
and the Guelphs supported the Pope. 

Later, the Hohenstaufen family was wiped out and 
the two names lost their original meaning. By tradition, 
certain towns were Guelph and others Ghibelline. If 
the ruling authorities in any town took one name, the 
opposition usually took the other. — wiriiaw F. McDonatp 

GUERICKE, OTTO VON. See BAROMETER. 

GUERIN, JULES. See LANDSCAPE GARDENING. 

GUERNICA. See Picasso, PABLO. 

GUERNSEY. See Carte (Dairy Cattle; color picture). 

GUERNSEY (pop. 45,474) is the westernmost of the 
Channel Islands. For location, see CHANNEL ISLANDS. 
Much of its area of 25 square miles is covered with farms 
and flower gardens, some of which are under glass. 
‘Tomato growing is an important industry on the island. 
Sleek tan-and-white Guernsey cattle graze in the fields. 
The capital of Guernsey, St. Peter Port, has a deep, 
hill-bordered harbor. FREDERICK G. MARCHAM 

GUERRERO, geh RAY roh (pop. 919.386; area 24,887 
Sq. mi.) a state of Mexico, has some of the steepest 
mountains in the country. It lies along Mexico's south 
Pacific Coast. For location, see Mexico (color map). 
Farmers grow rice, corn, peanuts, and other crops. Aca- 
pulco, an important port, and Taxco are tourist cen- 
ters. Guerrero became a state in 1849. Chilpancingo is 
the capital of the state of Guerrero. See also ACAPULCO; 
Taxco. CHARLES С. CUMBERLAND 

GUERRERO, MANUEL AMADOR. See PANAma (In- 
dependence). 

GUERRILLA, guh RILL uh, is a person who engages in 
irregular fighting during wartime. He or she is not usu- 
ally in uniform and is not a member of a formal military 
force. Guerrillas normally use hit-and-run methods and 
operate behind enemy lines. They may be organized, 
but usually fight as informal bands. They are sometimes 
called underground or resistance fighters or partisans. The 
name guerrilla was first used during the wars of Na- 
poleon in the 1800’s. It is a Spanish word meaning 
little war. 

Methods of warfare once demanded formal battle 
formations, but General Francis Marion used guerrilla 
tactics in the Revolutionary War. снлкгз B. MACDONALD 

See also Етғтн COLUMN; Partisans; UNDERGROUND. 

GUEST, EDGAR ALBERT (1881-1959), an English- 
born American poet, wrote about friendship, family 
affection, the home, and similar subjects. One of his 
famous lines is “It takes a heap o’ living to make a 
house a home.” Guest was born in Birmingham, Eng- 
land, and came to the United States as a boy. He 
attended public schools in Detroit, Mich., and began 
to work for the Detroit Free Press in 1895. His works 
include two poetry collections, A Heap о’ Living (1916) 
and Life's Highway (1933). WiLLIAM VAN O° Connor 
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GUGGENHEIM, GOOG un hime, is the name of an 
American family of industrialists and philanthropists, 
The father, Meyer Guggenheim, built up a fortune in 
mining and smelting. His sons increased the family 
wealth and used much of it to promote education. 

Meyer Guggenheim (1828-1905) came 10 the United 
States at 19. He prospered as an importer of Swiss em- 
broidery in Philadelphia. In 1887, his career took a 
sudden turn when friends interested him in copper min- 
ing in Colorado. Guggenheim built a copper smelter at 
Pueblo, Colo., in 1888, and gradually put his entire 
fortune into mining ventures. In 1901, he won a two- 
year battle with the American Smelting ind Refining 
Company, the leading company of the industry, and 
took control of that firm. He was born in *witzerland. 


Daniel Guggenheim (1856-1930) followed his father 
as head of the family copper interests. He guided the 
American Smelting and Refining Company as either 
president or chairman of the board from 1901 to 1919. 
He also took over gold mines in Alaska. tin and nitrate 
mines in South America, and rubber plantations in 
Africa. In 1924, he set up the Daniec! and Florence 
Guggenheim Foundation to promote “the well-being of 
mankind." He also established the School of Aero- 
nautics at New York University and the Daniel Gug- 
genheim Foundation for the Promotion oí ^cronautics. 


He was born in Philadelphia. 


Murry Guggenheim (1858-1939), апо ег of Meyer 
Guggenheim’s sons, was in charge of the Pueblo smelter 
and helped obtain mining concessions in Mexico. In 
1929, he founded the Murry and Leonic Guggenheim 
Foundation in New York City, which set up free dental 

clinics. He was born in 


Simon Guggenheim 
United Press Int. 


Philadelphia 

Simon Guggenheim 
(1867-1941), a third son of 
Meyer Guggi heim, served 
as United States Senator 
from Colorado from 1907 to 
1913. He became president 
of the American Smelting 
and Refining Company in 
1919. He esiablished the 
John Simon Guggenheim 
Memorial Foundation in 
1925 in memory of his son. 
He was born in Philadel- 
phia. Robert H. BREMNER 

GUGGENHEIM MEMORIAL FOUNDATION, THE 
JOHN SIMON, offers fellowships to scholars in all fields 
of knowledge and the arts. The financial assistance 
gives them the opportunity to further their work. Sen- 
ator and Mrs. Simon Guggenheim of Colorado gave 
$3,000,000 to set up the foundation in 1925, in memory 
of their son, John Simon. 

The foundation corporation has assets of about 
$45,000,000. It grants fellowships to citizens and Per 
manent residents of the United States; to Canadians; 
under its Canadian fellowship plan; to Puerto Ricans, 
and to citizens of all the Latin-American republics; and 
to citizens of the Philippines. 

A selection committee determines the merit of can- 
didates for fellowships. Each person who applies must 
present a plan for exploring some facet of knowledge or 
for producing a particular work in the arts. Appoint 


ments are generally made for one year, and the needs 
of the individual determine the amount of the grant. 
Foundation headquarters are at 551 Fifth Avenue, New 
York 17. New York. 

See also FELLOWSHIP; GUGGENHEIM. 

GUGGENHEIM MUSEUM houses an important col- 
lection of works of art by recent and contemporary 
painters, sculptors, and other artists. Frank Lloyd 
Wrighi designed the building, which faces Fifth Avenue 
between 88th and 89th streets in New York City. It is 
the only building in New York City designed by Wright. 


The museum was founded in 1937 by Solomon R. 
Guggenheim to promote art and education in art, It is 
controlled by the Solomon R. Guggenheim Foundation. 

See also WRIGHT, FRANK LLOYD. 

GUIANA, gee AH nuh, is the name of three regions on 
the northeast coast of South America. Each region is 
controlled by a European country. 

See BRITISH GUIANA; FRENCH GUIANA; SURINAM. 

GUIANA HIGHLANDS. See Sours America (Land 
Regions). 

GUIDANCE is the process of helping persons make 
the best possible decisions about their lives, and aiding 
them in solving their problems. It includes helping 
students choose the proper courses to take in school, 
and aiding them in deciding what careers to follow after 
their «ducation is completed. Such decisions require 
that 4 person have full and correct knowledge about 
himself and his world. A person must know the facts 
abou! himself, the kind of person he is, and the kinds 
of talents he has. He also must understand how social 
and cconomic conditions may affect his decisions. 
Guidance aims to provide a person with this informa- 
tion so that he may make the best possible decisions in 
life. 

Guidance has become an important part of school 
programs, Helping students decide what courses they 
should take and what extracurricular activities best fit 
their needs is usually called educational guidance. Schools 
also conduct much vocational guidance that aims to help 


students make the best career choices. In some schools, 
teachers and principals furnish guidance. Other schools 
have specially trained counselors who devote most of 
their time to guidance activities. Many schools have 
guidance directors who serve to coordinate guidance 
activities. 

Educational Guidance usually starts with helping 
students decide what courses they should take, or what 
kind of curriculum they should follow. This is often a 
complicated decision for high-school students to make. 
Large high schools usually offer a wide range of courses 
for a student to choose from. Also, a student must de- 
cide whether to take a course of study that will prepare 
him for college, or one that will make him able to get 
and hold a job after high-school graduation. When a 
student decides to take a certain course of study, he may 
also be deciding how he will spend his life. For example, 
a student who decides to take an industrial course rather 
than a college preparatory course, is usually deciding 
that he does not want to be a doctor, a lawyer, an engi- 
neer, or a teacher. 

The choice of courses to take in school also depends 
on other factors. Some students do not have the abilities 
or interests that will enable them to succeed in every 
course a school has to offer. Each course differs from 


Chicago Public Schools 
Teachers and Parents Provide Guidance to help children 
work out the problems that arise at school and at home. 


every other course and makes different demands on 
the student. 

Educational guidance uses two main methods to help 
students make decisions and solve problems. These are 
counseling and testing. 

Counseling consists chiefly of discussions between a 
student and his principal, teacher, or a special coun- 
selor. By discussing his problem with a counselor, the 
student discovers information about himself that will 
aid him in making his decisions. Generally, there are 
two kinds of counseling—directive and nondirective. 
In directive counseling, the counselor takes an active 
part in the conversation between himself and the 
student. Using information he has gathered from the stu- 
dent’s school records, he helps the student discover his 
problems and suggests possible solutions. A nondirective 
counselor takes a less active role in the conversation. 
He usually lets the student do most of the talking, and 
rarely suggests solutions. Generally, nondirective coun- 
selors believe most persons can solve their own problems 
if they talk about them to a sympathetic listener. Direc- 
tive counselors work on the theory that some persons 
do not have the ability to solve their own problems. 

Testing is an important guidance tool. Aptitude, per- 
sonality, and intelligence tests help counselors discover 
information that cannot be otained in other ways. Tests 
do not provide a solution to problems, but merely serve 
as an aid to counseling. Aptitude tests are especially 
useful when given and explained by trained experts. 
See TESTS AND MEASUREMENTS. 

Other Guidance Aids include books, pamphlets, motion 
pictures, and lectures aimed to help students decide on 
courses of study and future careers. Some schools give 
courses in educational guidance. 

Vocational Guidance is closcly related to educational 
guidance, and uses many of the same methods. How- 
ever, vocational guidance is more directly concerned 
with a student’s choice of a future career. It aims to 
help a person decide what jobs best fit his abilities and 
interests, and to make him aware of the opportunities 
and training required for success in each vocation. See 
VocaTIONAL GUIDANCE. WILLIAM Н. NAULT 
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The U.S. Guided Missile Arsenal contains a mighty array of weapons. It includes drones 
used for target practice and giant ballistic missiles capable of soaring thousands of miles. 


GUIDED MISSILE. Imagine a streamlined tube with 
stubby wi shorter than your arms. Put in an elec- 
in so it can follow orders and solve problems 
for itself. Give it electronic eyes to see its target. Fill 
its nose with explosives. Add a rocket or 
can send it racing through the sky 
pilot г d at a speed of more than 9,200 
hour. ‘This is a guided missile. 
Because this amazing weapon can "think" and see 
well as fly, it is like a mechanical bird. That 
emen, the men who build, launch, and 
refer to them as birds. 
g hatched in the greatest secrecy. 
ded factories, laboratories, and pro 


why m 
control guided missile: 


grounds of all the world’s major countries. The size, 
speed, and range of the latest types of guided missiles 
are military secrets. 

Aircraft designers and builders believe that guided 
missiles some day will take the plac military fighter 
and bomber planes in war. This is because (1) guided 
missiles will do away with the danger to highly traine 
airmen flying over enemy territory; (2) they are more 
likely to hit their targets than are bombs or guns fired 
from airplanes; and (3) they are much cheaper than 
airplanes because they can be built to make one flight 
only, and require no space for a pilot and crew. Missile 
scientists also believe that it may some day be possible 
to speed mail, freight, and possibly eve engers 
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U.S. Air Force 
An Explosives-Filled Airplane, one of 
the earliest guided missiles, was developed in 
War 1, but was not used in combat. 


Sizes of Guided Missiles range from the 
Falcon, below, one of the smallest, to the 
75-foot-long Atlas, right, one of the largest. 
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across oceans and continents in rocket-propelled, 
missile-type vehicles. 


Kinds of Guided Missiles 


The United States armed services have developed 
more than 50 different guided missiles, These can be 
grouped several ways, including (1) by the use of the 
missile and (2) by the kind of guidance system used to 
steer the missile to its target. Most missiles can also be 
divided into ballistic or nonballistic missiles. 

By Use. All guided missiles can be divided into four 
simple groups depending on how they will be used. 
These are (1) surface-to-surface, (2) surface-to-air, (3) 
air-to-air, and (4) air-to-surface. 

Surface-to-Surface Missiles are launched from the 
ground or ships at surface targets. For example, the U.S, 
Air Force sends its Matador missiles aloft from mobile 
ground launchers. A jet engine propels the missile to 
targets as far as 700 miles away. In the U.S. Navy, such 
missiles are called ship-to-surface, ship-to-ship, and ship- 
to-shore. Some surface-to-surface missiles have liquid- or 
solid-fuel rocket engines, 

Surface-to-Air Missiles are launched from the ground 
or ships at enemy aircraft and missiles. In the navy, 
they are called ship-io-air missiles. Examples of these 
missiles include the U.S. Navy's Terrier and the U.S. 
Army’s Nike-Hercules. Both have solid-fuel rocket engines. 

Air-to-Air Missiles are launched from fighter airplanes 
against enemy aircraft. An example of these missiles 
is the Sidewinder used by both the air force and navy. 
All such missiles are solid-fuel rockets. 

Air-to-Surface Missiles ave launched from aircraft at 
ground targets or ships. Examples of these missiles in- 
clude the air force’s Hound Dog and the navy’s Bullpup. 
These missiles have jet or solid-fuel rocket engines. 

In addition, the navy also has a surface-to-underwater 
missile called the Rat. This is a rocket-propelled torpedo 
that can be launched from either ships or airplanes. A 
parachute eases the missile into the water and it then 
seeks out and destroys enemy submarines. 

By Guidance System. Missiles may have one of 
several kinds of guidance systems. ‘These include (1) 
command, (2) homing, (3) beam riding, and (4) pre-set. 

Command system means the missile can be controlled 
by radar or other means after it has been launched. 
The Nike-Eercules is a radar-command missile. 

Homing means the missile has a guidance system that 
detects the target and automatically steers the missile 
to it. The navy’s Sparrow is equipped with a radar- 
homing device. The Sidewinder has an infrared homing 
system that detects heat waves given off by the target. 
The Rat uses an acoustical homing device that tracks 
submarines by the sounds they make. 

Beam-Riding missiles are usually guided by following 
a radar beam. For example, the Terrier follows a ship- 
based radar beam to a target. 

Pre-set guidance means a predetermined path is put 
into the missile’s control system before it is launched. 
Long-range, surface-to-surface missiles often have pre- 
set systems. Inertial guidance systems are a special type 
of pre-set system. They include gyroscopes, computers, 
and devices called accelerometers that detect changes in 
velocity. Inertial guidance systems are completely self- 
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Electronic "Brains"-and-"Eyes". 
Replace Human Pilots in Birds. о Мағ 


MAIN PARTS 


Antennae receive infor- Control Surfaces, like the ailerons, Explosive Warhead Antenna acts as an "eye" to 
mation from ground by ra- elevators, and rudder of an air- destroys the target. gather information from the 
dar or radio to control plane, change the direction of flight. target by radar, television, 
flight to target. heat, or other means. 
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Booster Rocket sends Jet Engine provides power Airframe, like an airplane's Electronic "Brain," or computer, uses 
missile roaring off the to carry missile through sky fuselage, is a strong frame- ^ information received by antennae to move 
ground. It drops off at speed faster than sound. work covered with metal skin. control surfaces and steer missile. 


when jet engine begins 
running at high speed. 


How Missiles Are Guided 


Electronic brains used in guided missiles receive information to guide 
them to their targets by four main guidance systems, or by a combination 
of the four: (1) Beam Rider, (2)Pre-set,(3) Command, and (4) Homing. 
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Tracking radar 


This system is designed mainly for defense against 
enemy planes or missiles. Ground radar, like a narrow 
searchlight beam, points at an enemy plane. A missile is 
launched which flies along the beam until it collides with 
its target. The brain in the missile continuously looks back 
at the radar to keep the missile on the beam. Several 
missiles can be sent along the beam, one after another. 


Missile is designed to destroy enemy ground targets a 
long distance away. Before the missile is launched, it is 
set to fly to a certain target. An automatic pilot steers 
the missile. Tiny telescopes automatically focused on 
“guide post" stars, or magnetic and radio signals from 
the ground, help keep the missile flying on the course. 
This system requires a very "intelligent" electronic brain. 
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‘Adapted courtesy Aero Digest; Johns Hopkins University Applied Physics Laboratory 


The missile uses an electronic eye to see the target, in 
order to find and destroy it. The missile's eye receives a 
signal from the target which attracts it. The eye may be 
a radar set which receives a radar echo from the target. 
The eye moy catch signals from hot targets such as jet 
aircraft, ships, or heavy industrial plants. Other kinds of 
eyes may be photoelectric cells or magnetic detectors. 


A human pilot on the ground sends commands to the missile 
to steer it in flight. Ground radar keeps track of both the 
missile and the target. A computer on the ground helps the 
pilot figure out what flying commands to send to the missile. 
The missile also may carry a television camera. It sends 
television pictures which the ground pilot watches and uses 
to fly, just as though he were actually in the missile. 
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contained, and require no information from outside the 
missile. The army's Jupiter and the air force’s Titan 
have inertial systems. 

Ballistic Missiles make up an important group of 
surface-to-surface missiles. A ballistic missile usually 
has a pre-set guidance system. This steers the missile 
only during the early part of its flight in order to point 
it in the right direction. The missile then coasts in a 
huge are toward its target. Such missiles behave as if 
they had been shot from a long gun barrel. 

Ballistic missiles come in many sizes, from the ármy's 
relatively small 75-mile Corporal to the air force’s giant 
g,000-mile Atlas. Missiles with ranges of 5,500 miles are 
called Intercontinental Ballistic Missiles, or ICBMs. Those 
with a range of about 1,500 miles, such as the Jupiter 
are called Intermediate Range Ballistic Missiles, or IRBMs. 

Ballistic missiles have either liquid- or solid-fuel 
rocket engines and reach speeds of more than 10,000 
miles an hour, Some soar to a height of 1,000 miles 
before diving toward the target. Some of these missiles 
have several stages, or propulsion systems. One stage 
may launch the missile. Then a second stage speeds it 
in the correct direction. 

Nonballistic Missiles work more like airplanes, They 
often have wings and control devices similar to those on 
an airplane, and they depend on the atmosphere to 
help provide lift and steering forces. For example, the 
air force’s Bomarc has a wingspread of 18 feet and twin 
ramjet engines. 


Uses of Guided Missiles 


As Air Weapons. A fighter plane can carry many 
small air-to-air guided missiles instead of machine guns, 
to destroy an enemy plane. Such fighter aircraft have 
radar and electronic brains that guide it at the enemy 
plane and then launch the missiles at the correct point 
to hit the target. These missiles are also built so that 
after they have been launched, they will guide them- 
selves, with the help of radar or infrared devices, di- 
rectly to the enemy plane and destroy it. 

In the same way, an airplane pilot can launch larger 
air-to-ground or air-to-ship guided missiles that glide 
down and destroy an enemy city or ship. One kind of 
air-to-ship missile can drop from an airplane, glide 
down to the water, shed its wings, and dip under the 
water. There it becomes а ship-seeking torpedo that 
steers itself to the target. 

As Ground Weapons. Long-range surface-to-surface 
guided missiles taller than a four-story building may 
be fired from one continent and wing all the way across 
an ocean to hit a target on another continent. Large 
surface-to-ship missiles can be used to guard coastal 
areas from enemy ships. 

Smaller ground-to-air missiles no longer than a canoe 
can be launched and steered upward to destroy, in only 
a few minutes, attacking enemy aircraft hundreds of 
miles away. The missile has such range, speed, and 
ability to climb to high altitudes that it can be launched 
long before the aircraft come within range of antiaircraft 
guns. The antiaircraft missiles must be several times 
faster than the enemy planes in order to catch them. 

As Naval Weapons. Navy ships can carry long-range 
ship-to-shore guided missiles to bombard enemy cities. 
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A submarine could come to the surface, бге such 
a missile, and duck down out of sight long before 
coastal defenders could spot it. Similar ship-to-ship 
missiles could be used in a battle between fleets hun- 
dreds of miles apart. Ship-to-air guided missiles, like 
ground-to-air missiles, can be used to defend ships from 
attacking enemy planes. 

As Drones. Guided missiles with no explosives in 
them may be used as targets, or drones, lor antiaircraft 
practice. These drones are cheap enough to be shot 
down. They can perform all the mancuvers that a 
piloted airplane or an enemy guided inissile might 
perform. They give the armed forces realistic practice 
for antiaircraft defense. 


Development of Guided Missiles 


Early Experiments. The first guided missiles in the 
United States were built and tested from 1916 to 1918, 
during World War I. They were propeller-driven air- 
planes without pilots. These first guided missiles had 
pre-set controls, which means that their target could not 
be changed in flight. They had automatic pilots and 
vacuum devices to dive the planes at their destinations, 
and explode the bombs they carried. Charles F. Ket- 
tering, the automobile engineer, and Elmer Sperry, who 
developed the gyroscope, helped design these early 
types of guided missiles. 

The first command-type guided missile, or one that 
could be maneuvered in flight by remote-control com- 
mand, was a radio-controlled airplane. It was built by 
the United States Navy in 1924. 

The first successful drone missile was demonstrated 
in Great Britain in 1935. It was called the Queen Bee. 
This drone was a standard Navy training plane fitted 
with radio controls. It was used as an antiaircraft 
target. The next year the United States Navy revived 
its experiments with radio-controlled pilotless planes 
and began using them for antiaircraft target practice. 

In World War Il. Germany made the first successful 
use of ground-to-ground guided missiles in combat. The 
Germans built a huge missile-research center in 1937 
at Peenemünde on the Baltic Coast. At this center more 
than 20 types of missiles were developed and tested. 

By 1944 bombing raids by Allied airplancs had ruined 
many industrial cities in Germany. To help revive the 
spirits of the people, the German leaders announced the 
Vergeltungswaffe Eins, or Vengeance Weapon One. The 
V-1 was 25 feet 4 inches long, and carried one ton of 
explosives. It was powered by a pulsejet engine de- 
veloped by Paul Schmidt, a Munich engineer. The 
British called the V-1 the buzz-bomb, because the loud 
noise of its engine announced its coming long before it 
exploded. The V-1 could go about 150 miles at a speed 
of 360 miles an hour. 

Defense fighter planes shot down V-1’s rather easily 
because of their relatively slow speed, but by the end 
of the war buzz-bombs had killed thousands of persons 
in England. The flight of the V-1 was controlled by 2 
magnetic compass and a clock mechanism. After a 
pre-set distance had been covered, the clock locked the 
missile’s elevators and dived it into the ground. 

On September 8, 1944, the Germans began to use an 
even more terrifying rocket-propelled V-2 guided mis- 
sile. It was produced under the direction of Count 
Wernher von Braun, who came to the United States 


after the war as a technical adviser for the United States 
Army. The V-2 looked like a giant wingless artillery 
shell. It was 46 feet long and had four arrowlike fins 
at its tail. It carried more than a ton of explosives. 
Like the V-1, it was a pre-set missile, but it was much 
more complicated, with more than 30,000 parts. The 
V-2 was guided by an automatic pilot and had an elec- 
tronic brain, which shut off the rocket engine at the 
proper time to make the missile dive into its target. At 
its peak speed, the V-2 traveled at more than 3,600 
miles an hour. This was much faster than the speed of 
sound, so people could not hear the V-2 coming. The 
V-2 could fly 200 miles. It was launched straight up 
like a skyrocket, and zoomed to a height of about 60 
miles before diving toward its target. 

In the United States many experiments were made 
with guided missiles. But only a few actually were put 
to use during World War II. The simplest guided 
missile was the Air Force's guided bomb called the 
Azon, a command-type air-to-ground missile. It was a 
standard. 1,000-pound bomb which could be steered to 
the right and left by a radio operator in the bomber 
planc. Special control apparatus in the tail of the bomb 
consisted of gyroscopes, batteries, and a radio receiver. 
The Azon bomb was successfully used in 1944 against 
river locks and viaducts in Germany. Another success- 
ful but more complicated missile was the Navy's Bat. 
The Bat was a homing air-to-ship glide-bomb missile. 
While the Bat was still slung under the wing of an air- 
plane, its radar nose was carefully pointed at an enemy 
ship. The radar was locked-on to the target and the Bat 
was released to glide and steer itself. 

Posiwar Research. Much of the missile work which 
was started during World War II was continued after 
the war. The United States Department of Defense 
divided the programs among the army, air force, and 
navy. The services, in turn, passed their problems on 
to government research laboratories, university labcra- 
tories, industrial laboratories, and aircraft companies. 

Test-flying a missile is a difficult problem, because a 
human pilot cannot go along with it to report how it 
acts in the air. So the missile’s first “flights” usually are 
made on a complicated electronic machine called an 
analog computer. All the information concerning the 
way the missile is to be built is set up on dials on the 
machine. Then the machine tells the scientists just how 
the missile will act when it is flown. 

Recent Developments show a shift away from liquid- 
fuel missiles to sclid-fuel ballistic missiles. Missiles pro- 
pelled by solid fuels can be made smaller than liquid- 
fuel missiles. They also do not require the long count- 
downs needed to prepare liquid-fuel missiles for launching. 
The Minuteman is a solid-propellant missile that can be 
held in readiness and launched quickly. 

In addition, scientists have worked to develop anti- 
missile missiles, such as the army's Wike-<eus. Such 
missiles are intended to be exploded in the path of 
enemy ballistic missiles. Scientists have also developed 
diversionary missiles, such as the air force’s Green Quail 
and Bull Goose. These missiles distract an enemy SO that 
the main missile attack may hit its targets. 

In 1959, a missile was used for the first time to trans- 
port mail. A Regulus I missile launched from a surfaced 
submarine 100 miles at sea carried 3,000 letters to а 
Florida naval air station. The first Polaris missile was 
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GUIDO D'AREZZO, GWEE doh dah REHT soh (995?- 
1050?), a Benedictine monk, was an Italian music 
teacher. He introduced the four-line staff, and is credited 
with naming the first six notes of the scale ut, re, mi, 
fa, sol, and la. (Later, do was substituted for ut.) These 
reforms made the teaching of music much easier. Pope 
John XIX liked Guido's musical ideas, and helped 
make them popular. IRVING KOLODIN 

GUIDON. See Frac (Kinds of Flags). 

GUILD, gild, in the Middle Ages was an important 
type of association. The best-known guilds were the 
societies of merchants and workmen, but religious, 
military, and social guilds also had many members. 

Merchants’ Guilds were more important in England 
than anywhere else. They flourished between 1100 and 
1500, Craftsmen, or artisans, who made and sold their 
own products, as well as merchants who bought and 
sold the products of others, belonged to the merchants’ 
guilds. The members of a single guild usually lived in 
the same town, and often had complete control of local 
retail trade. Anyone could join who paid his taxes. 

Craft Guilds were made up of all workmen in a town 
who shared in a particular craft or trade, such as weav- 
ing or working with gold. The members were divided 
into three classes. At the top were the masters, who alone 
had the right to buy raw materials and to sell finished 
products. The second class was composed of journeymen, 
who received wages from their masters and sometimes 
lived with them. The beginners at the craft were called 
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GUILDER 


apprentices. They received board, lodging, and training 
in exchange for their work. 

The apprentice often worked for years before becom- 
ing a journeyman. The journeyman also had a long edu- 
cation and was required to construct a masterpiece which 
met rigid standards before he was declared a master. 

In addition, he needed money so that he could 
set up an establishment. Comparatively few of them 
became masters. 

In the late Middle Ages, wealth was often the chief 
requirement for becoming a master. During the 1300's 
and 1400s, many journeymen realized that they would 
have little chance to become masters, and formed 
journeymen's guilds of their own. 

These journeymen’s guilds became the forerunners 
of present labor organizations. The original craft guilds 
resembled in many ways modern associations of com- 
peting businessmen. A few craft guilds lasted until the 
late 1700's. WiLLIAM F. MCDONALD 

See also APPRENTICE; DRAMA (The Medieval Thea- 
ter); LABOR (pictures, Labor in the Middle Ages). 

GUILDER is the gold monetary unit of The Nether- 
lands. It is also coined in silver. The guilder is also used 
in Curacao. 

'The name applies also to several German and Dutch 
coins that are no longer in use. Other names for the 
guilder are gulden and florin. See also FLORIN; MONEY 
(table, Values). 

GUILFORD COLLEGE is a coeducational liberal arts 
school at Greensboro, N.C. It was founded in 1834 by 
the Society of Friends as the New Garden Boarding 
School, and was chartered in 1837. Courses in liberal 
arts lead to A.B. and B.S. degrees. For enrollment, see 
Universities AND COLLEGES (table). 

GUILFORD COURTHOUSE, BATTLE OF. See REVOLU- 
TIONARY WAR IN AMERICA (The War in the South; table, 
Major Battles). 

GUILFORD COURTHOUSE NATIONAL MILITARY 
PARK. See NATIONAL Park (National Military Parks). 

GUILLEMOT, GILL ee 
moh, is a sea bird that be- 
longs to the auk family. 
The black guillemot, or sea 
pigeon, lives on both coasts 
of the North Atlantic. It 
grows about 13 inches long, 
and has a slender, pointed 
bill. Its feathers are sooty 
in the summer and white 
and black during the win- 
ter. Mandt’s guillemot lives 
in the Arctic regions of 
America and the pigeon 
guillemot, also called sea 
pigeon, lives on the Pacific 
Coast of America. 


The Guillemot 


Scientific Classification. The guillemot belongs to the 
family Alcidae. The black guillemot is genus Cepphus, spe- 
cies grylle. ALEXANDER WETMORE 

See also Auk. 

GUILLOTINE, GILL oh teen, is a beheading machine. 
It became the official instrument of execution in France 
in 1792, during the French Revolution. The device was 
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named for Joseph Ignace Guillotin (1738-1814), a mem- 
ber of the Revolutionary assembly. He suggested that 
persons condemned to death could be executed quickly 
and mercifully by such a machine. 


The Guillotine was first pro- 
posed as a device for behead- 
ing persons by Joseph Guillotin, 
a French doctor, in 1792, 


A guillotine has two posts joined by a crossbeam at 
the top. A heavy steel knife with a slanting edge fits in 
grooves in the posts. A cord holds the knife in place. 
When the executioner cuts the cord, the knife drops and 
cuts off the head of the victim. Р 

A machine similar to the guillotine is said to have 
been used in ancient Persia. The Italians had a behead- 
ing machine called the mannaia, and the Scots used a 
device called the maiden. Marvin E. WOLFGANG 

GUINEA, GIN ih, is the name of a region on the 
western coast of Africa, along the Gulf of Guinea and 
the Atlantic Ocean. Its exact boundaries have never 
been clearly defined. But it is commonly thought of as 
the area between Gambia and Gabon. Authorities first 
used the name Guinea for the region in the 1400's. 
They divided the Guinea Coast into the Grain Coast, 
which includes modern Liberia; the Ivory Coast; the 
Gold Coast, which now lies within Ghana; and the 
Slave Coast, which includes modern Dahomey and 
Nigeria. Some experts believe the name came from a 
Berber word meaning the land of the Blacks. Three coun- 
tries in this region now use the name Guinea. They are 
Portuguese Guinea, the Republic of Guinea, and 
Spanish Guinea. 

Portuguese Guinea lies 
between Senegal and the 
Republic of Guinea. It 
covers 13,948 square miles, 
and has a population of 
510,777. It also includes 
the Bijagos, or Bissagos, Is- 
lands off the coast. Bissau, 
the capital, is the largest 
city of this Portuguese 
overseas province. 


Republic of Guinea is bounded by Portuguese Guinea 
and Sierra Leone. The Republic of Guinea was an over- 
seas department of France until it became a republic 
when it voted for independence in a French referendum 
in 1958. Guinea joined the United Nations in December, 
1958. Guinea has an area of 106,200 square miles, and 
a population of 2,709,000. Its capital is Conakry, an 
island linked to the mainland by a bridge. 

Spanish Guinea includes the mainland territory of 
Río Muni and the islands of Annobón, Corisco, and 
Fernando Péo. This colony of Spain has an area of 10,- 
800 square miles and a population of 196,049. Santa 
Isabel on Fernando Póo is the capital. кемкетн Rosson 

See also Arrica (color map); Conakry; Ровто- 
curse GUINEA; SPANISH GUINEA. 
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GUINEA was an old English coin, equal to 21 shil- 
lines. It was first coined out of gold from Guinea and 
received its name from this region. This took place in 
1663, during the reign of Charles II. The guinca served 
as the chief English coin until 1813, when the sovereign 
took its place. No guineas are in circulation today. See 
also POUND STERLING. 

GUINEA, GULF OF. See GuLF OF GuINEA. 

GUINEA FOWL is a close relative of the pheasant. 
Guinea fowls have dark gray feathers with small white 
spots. The neck and head are bare, and a bony ridge, 
or casque, covers the top of the head. They can be bred 
like poultry, but are quarrelsome and hard to raise. 
Their continual harsh cries make them unpopular, al- 
though they are good “watchdogs.” People consider the 
flesh adelicacy and alsoeat the small, spotted guinea eggs. 

Scientific Classification. The guinea fowl belongs to the 


The Guinea Pig, whose cor- 
rect name is сауу, makes а 
sound like a shrill whistle. It is 
used in biological experiments. 


imal Industry 


The Guinea Fowl originated in Africa, and is a close relative 
of the pheasant. Farmers value them as “watchdogs.” 


family Numididae. It is classified as genus Numida, species 
meleagris. ]озЕРН J. HICKEY 

See also PHEASANT; POULTRY. 

GUINEA PIG is a small, hairy animal that is widely 
used for experiments in medicine and biology. It is also 
a favorite pet. Guinea pigs are about 6 inches long, and 
have several types of coloring, and no tail. The different 
varieties of guinea pigs are known by such colors as 
tortoise shell, red, brown, and white. 

Bacteriologists often make experiments on guinea pigs 
in their laboratories. The animals make good subjects 
because they are strong and have naturally clean habits. 
They will rest quietly in the hand while being injected 
with serum. The injection seems to give them hardly 
any pain or discomfort. 

Guinea pigs are also used in vivisection. In this kind 
of experiment, the scientist operates on a living animal. 
He uses antiseptics, and gives the animals anesthetics 
in all severe operations. No: animal suffers needlessly. 

Scientific Classification. The guinea pig belongs to the 
сауу family Caviidae. It is classified as genus Cavia, species 
aperea. STANLEY P. YOUNG 

See also Cavy; VIVISECTION. 

GUINEVERE. See ARTHUR, KING; LANCELOT, Sir. 


New York Zoological Society 


GUINNESS, SIR ALEC 


GUINNESS, SIR ALEC 
(1914. ), is an interna- 
tionally famous British ac- 
tor, He scored his first film 
success in Great Expectations 
in 1947, Another of his fa- 
mous parts was that of the 
British colonel in The Bridge 
on the River Kwai. For this 
role he won the motion- 
picture “Best Actor” award 
in 1958 from the Academy 
of Motion Picture Arts and 
Sciences. Guinness was born 
in London. He made his 
stage debut in the early 
1930's. He won praise as the psychologist in Т. S. 
Eliot's The Cocktail Party. His other motion pictures in- 
clude Kind Hearts and Coronets and The Lavender Hill 
Mob. HARRIET VAN HORNE 

GUISCARD, ROBERT. See NORMAN. 

GUISE. See HUGUENOTS, 

GUITAR, gih TAHR, is one of the largest plucked 
string instruments in common use. It is used chiefly to 
accompany solo singing, but is also used in dance bands 
and other ensembles. It is made of light wood with flat 
top and back, and has six strings. These are tuned in 


© 1957 Columbia Pictures Corp. 


Sir Alec Guinness 


Guitarist Andres Segovia used the guitar to play classical 
music. It also is often used as accompaniment for folk songs. 


@ Dr. I, W. Schmidt, FPSA 


fourths except for one irregular third in the upper regis- 
ter, The fingerboard has frets, or narrow metal cross 
strips against which the strings are stopped, or pressed, 
with the fingers of the left hand. The player sounds the 
bass notes with his right thumb, and treble notes with 
his first three fingers. 

Historians believe the guitar was first developed in 
the Middle East. A piece of Hittite sculpture, made 
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around 1000 s.c., shows an instrument with some fea 
tures of the modern guitar. The Moors may have 
brought the guitar with them to Spain during the Mid- 
. The invention of the Spanish guitar in the 
s credited to Vicente Espinel. силк кз B. Riowrer 

See also Spain (picture). 

GUITAR, STEEL. See Hawan (Music) 

GUITEAU, CHARLES J. See GARFIELD, | AMES ABRAM 
(Assassination). 

GUITRY, gee TREE, SACHA (1885-1957), was a pop- 
ular French actor, playwright, and director. During his 
lifetime, he wrote 115 plays and 29 motion-picture 
scripts. In most of these, he also acted the leading part. 
His best-known plays were Deburau (1918) and Pasteur 
(1919). In 1939, he was elected to membership in 'Аса- 
démie Goncourt. Guitry was born in St. Petersburg (now 
Leningrad), Russia. RICHARD MOODY 

GUJRANWALA, coo; run WAH luh (pop. 120,860); 
alt. 745 ft.), liesin West Pakistan, about 40 miles north- 
west of Lahore. For location, see PAkisrAN (color map). 
The city has many handicraft industries and serves as a 
trading center for such agricultural products as rice, 
wheat, millet, cotton, and sugar canc. Gujranwala was 
the birthplace of the famous Sikh ruler, Ranjit Singh 
(1780-1839). 

GULDEN. See GUILDER. 

GULES. See HERALDRY (Parts of the Shield). 

GULF is an extensive indentation of a shore line 
bordering a lake, bay, or ocean. People often use the 
term gulf interchangeably with the term бау. The terms 
bight and sound are sometimes used to describe a gulf. 
Bights usually penetrate less deeply into land areas than 
gulfs, as exemplified by the Great Australian. Bight. 
King Sound of northwestern Australia also fits the defi- 
nition of a gulf or bay. The wide difference in the use 
of names for shore-line indentations can easily be s 
on Australia’s northwestern coast. Three indentations 
of equal size and similar shape have different names: 
King Sound, Collier Bay, and Admiralty Gulf. Gulls 
vary in size from small, like Greece's Gull of Corinth, 
to enormous, like the Gulf of Mexico, Gulls frequently 
are formed when a portion of the earth’s crust is de- 
pressed below sea level, as, for example, the Gulf of St. 
Lawrence. Less commonly, gulfs result when a fractured 
part of the earth’s surface slips below sea level, as when 
the Gulf of California was formed in Mexico. See also 
Bay; SOUND (body of water). J. ROWLAND ILLICK 

GULF COASTAL PLAIN extends from Florida to Mex- 
ico, along the Gulf of Mexico. The land is low and gen- 
erally flat along the coast, and gently rolling inland. 
Sugar cane, rice, and citrus fruits are grown there. 

GULF FREEWAY. Sce RoAps anp Hicuways (Some 
Important Roads and Highways 

GULF INTRACOASTAL WATERWAY is a water route 
along the Gulf of Mexico from Carrabelle, Fla., to 
Brownsville, Tex. Workmen completed this $80,00( ),000 
inland waterway in 1949. It is from 9 to 12 feet deep 
and 125 feet wide. Freight barges and pleasure boats 
travel 1,116 miles along the Gulf Coast, safe from the 
dangers of the open sea. Barges from the East and Mid- 
dle West move down the Mississippi River to enter the 
Gulf Intracoastal Waterway. A canal will connect it with 
the Atlantic Intracoastal Waterway. Е. Winrar MILER 

See also ATLANTIC INTRACOASTAL WATERWAY} IN- 
LAND WATERWAY. 
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GULF OF BOTHNIA 


GULF OF BOTHNIA, BAHTH nih ah, is the northerm 
part of the Baltic Sea. The gulf lies north of the Aland! 
Islands between Sweden and Finland. It covers an area 
nearly as large as the state of New York. The land 
around the bay appears to be rising. Towns which were 
at one time seaports on the edge of the water are now 
several miles from the shores of the bay. The gulf is only 
about three hundred feet deep at its deepest part. It is 
dangerous for boats to sail on the gulf because of the 
frequent storms and the many small islands and sand- 
banks. Large quantities of lumber are shipped from 
Swedish and Finnish ports on the bay. In winter, when 
the gulf is frozen over, freight is carried across the ice on 
sleighs. Ropert O, RED 

GULF OF CALIFORNIA is an arm of the Pacific Ocean 
that lies between the Lower 
California peninsula and 
the mainland of Mexico. 
The gulf was once known 
as the Sea of Cortes, be- 
cause Hernando Cortes first 
explored it in 1536. It was 
also called the Vermilion 
Sea. Many kinds of fish, 
including big-game sail- 
fish, can be found there. 

Oyster beds lie along the 
eastern shore. The western 
shore has pearl and sponge 
fisheries. The gulf is about 
700 miles long, from 30 to 
150 miles wide, and from 
600 to 6,000 feet deep. The 
Colorado River is the larg- 
est of many streams that 
flow into the gulf. The 
largest islands in the gulf 
are Angel de la Guarda and 
Tiburón. F.G. warrow Suir 

GULF OF FINLAND is an eastern arm of the Baltic 
Sea that separates southern Finland from Estonia, now 
part of Russia. The gulf is about 350 miles long and 
from 10 to 80 miles wide. Lake Ladoga in Russia 
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The Gulf of Finland Separates Finland and Russia. 


empties into it. Rocky islands lie in the gu 
near the northern shore. 

Ships use the gulf even in winter, when icebreakers 
usually keep the sea lanes open to the western ports, 
Important ports on the gulf include Helsinki and 
Kotka on the Finnish shore, and Leningrad, Vyborg, 
and Tallinn on the Russian side of the waterway. See 
Russia (color map). Јонх Н. WUORINEN 

GULF OF FONSECA, fawn SAY kah, is an arm of the 
Pacific Ocean in Central America. ‘This gulf washes the 
shores of Nicaragua, El Salvador, and Honduras. The 
United States Navy maintains a base on the Nica- 
raguan coast of the Gulf of Fonseca. The navy acquired 
the base through a treaty that was drawn up in 1916 
and ratified in 1926. 

GULF OF GENOA is a northern arm of the Mediter- 
ranean Sea on which the Italian port of Genoa stands. 
The part of the Mediterranean lying next to the gulf is 
called the Ligurian Sea. During World War II, the 
Italian Navy used the Gulf of Genoa as an anchorage 
for warships. 

GULF OF GUINEA is an arm of the Atlantic Ocean 
that cuts into the west coast of Africa. It marks the 
point where the African continent narrows. The Ivory 
Coast, Ghana, Togo, Dahomey, Nigeria, the British 
Cameroons, and Cameroun border the Gul! of Guinea. 

GULF OF MEXICO is a great curved arm of the Atlan- 
tic Ocean. It is almost surrounded by the United States 
and Mexico. The gulf forms a huge ocean basin that 
covers nearly 700,000 square miles. It is 800 miles long 
(north to south) and 1,100 miles wide. A line drawn 
between the tips of the Florida and Yucatán peninsulas 
would mark the eastern edge of the gulf. The island of 
Cuba lies halfway between these two peninsulas. The 
Yucatan Channel connects the gulf with the Caribbean 
Sea and the Straits of Florida join it to the Atlantic Ocean. 

The low, level coast line of the Gulf of Mexico is 
about 3,000 miles long. It contains hundreds of lagoons 
and many salty marshes bordered by sand bars. It has 
few good harbors. The best are the gulf ports of Vera- 
cruz, Mexico; Galveston, Tex.; Mobile, Ala.; Pensacola 
and Tampa, Fla.; and Havana, Cuba. 

The water of the gulf is deepest (12,700 fect) near the 
coast of Mexico. The greatest depth of the gulf in other 
places is about 10,000 feet. The Yucatán Channel and 
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The Gulf of Mexico Is an Arm of the Atlantic Ocean. 
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the Straits of Florida are not nearly so deep. The gulf 
has many shallow places with gently sloping beds, 
formed by the silt poured in by rivers. The Mississippi is 
the largest river that empties into the gulf. Others are 
the Rio Grande, the Colorado, the Mobile, and the 
Apalachicola, Many keys, or small islands, lie off the 
coasts of Florida and Yucatan. 

The Gulf Stream, which enters the Gulf of Mexico 
through the Yucatán Channel, raises the temperature of 
the gulf water about g degrees. It leaves the gulf 
through the Straits of Florida. Е, G. WALTON SMITH 

See also GULF STREAM; MISSISSIPPI RIVER. 

GULF OF OMAN is an arm of the Arabian Sea. It lies 
between Oman, in Arabia, and Iran. The gulf measures 
about 350 miles in length, and is 200 miles wide at its 
broadest point. The Strait of Hormuz joins the gulf to 
the Persian Gulf in the north. Ports on the Gulf of 
Oman include Muscat, Matrah, and Jask. 

GULF OF RĪGA, REE guh, is an inlet on the east side 
of the Baltic Sea. It is about 100 miles long from north 
to south, and 70 miles wide. The gulf forms part of the 
shore line of Latvia and Estonia. For location, see 
Esronra (map). It never entirely freezes over in winter, 
even though the water is shallow. The harbor of Riga, 
Latvia, receives food, manufactured goods, coal, and 
cotton from foreign countries. The city of Riga is on 
the Dvina River, the largest stream that empties into 
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The Gulf of Riga Is a Large Inlet of the Baltic Sea. 


the Gulf of Riga. Ships can sail along the coast of the 
Gulf of Riga for nine months of the year. Ice blocks 
shipping during most of the winter. ROBERT O, REID 

GULF OF SAINT LAWRENCE is a deep arm of the 
Atlantic Ocean, and the largest gulf on the North 
American coast, except for the Gulf of Mexico. The Gulf 
of Saint Lawrence is partly bordered by Newfoundland 
on the east, and by Nova Scotia and New Brunswick 
on the south. It washes the eastern shores of Quebec. 
The gulf is the outlet of the Saint Lawrence River 
and the Great Lakes, which are the chief highways of 
trade for eastern Canada and the northern United 
States. Since the opening of the deepened Saint Law- 
rence Seaway in 1959, large ocean-going vessels have 
been able to sail from the Gulf of Saint Lawrence to the 
farthest ends of the Great Lakes. The Saint Lawrence 
Seaway makes the gulf the gateway to the transatlantic 


Canadian Provinces Surround the Gulf of Saint Lawrence. 


trade of the North American interior. The gulf enters 
the Atlantic by two channels. Cabot Strait, the larger 
of the channels, extends for over 60 miles between Cape 
Breton and Newfoundland. The Strait of Belle Isle lies 
between Labrador and Newfoundland. For location, 
see CANADA (color map). 

Telegraph cables cross the Gulf of Saint Lawrence, 
and many steamers sail between Quebec and the Atlan- 
tic Provinces. The tides are low, but the changing cur- 
rents, dense fogs, and floating ice often make shipping 
dangerous. Prince Edward Island is in the south end of 
the gulf. Anticosti Island is near the mouth of the Saint 
Lawrence River. There are several clusters of smaller 
islands, especially in the southern part of the gulf. 
Many tiny islands lie along the rocky northern shores. 

Both the Gulf of Saint Lawrence and the Saint Law- 
rence River were discovered by Jacques Cartier. On 
his second trip, on August 10, 1535; Cartier entered a 
bay on the north coast of the gulf. It was the feast day 
of Saint Lawrence, and he called the gulf the Baye 
Sainct Laurens. This name was gradually applied to the 
gulf and river. M. G. BALLANTYNE 

See also SAINT LAWRENCE RIVER; SAINT LAWRENCE 
SEAWAY. 

GULF OF TARANTO is the arm of the Ionian Sea at 
the tip of Italy that forms the “instep” of the Italian 
boot. For location, see Iraty (color map). It lies be- 
tween Cape Santa Maria di Leuca and Cape Colonne. 
The Gulf of Taranto is 85 miles long and 85 miles wide. 

GULF OIL CORPORATION. See PETROLEUM (Lead- 
ing Oil Companies). 

GULF STATES are the states that border on the Gulf 
of Mexico. They are Florida, Alabama, Mississippi, 
Louisiana, and Texas. 
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GULF STREAM 


GULF STREAM is the second largest ocean current. 
Only the Antarctic Circumpolar Current is greater. The 
Gulf Stream has its source in the warm waters of the 
eastern part of the Gulf of Mexico. These waters pass 
through the Straits of Florida to become the Gulf 
Stream. The stream flows northeastward across the 
Atlantic toward the coast of Europe. The Gulf Stream 
flows as fast as 70 miles a day. Its rate of flow, measured 
in cubic feet per s about 1,000 times greater 
than that of the Mississippi River. 

Importance. The Gulf Stream is at least partly 
responsible for the warm southwesterly winds that make 
the climate of Great Britain and northwestern Europe 
much warmer than parts of North America that lie 
equally far north. These winds pick up heat and mois- 
ture from the Sargasso Sea and the Gulf Stream. 

These warm winds greatly influence the climate of 
the countries they touch. For example, the average 


January temperature in northern Norway is about 
45°F., higher than normal for that latitude. The warm 
waters of the Gulf Stream keep many ports in north- 
western Europe ice-free all winter. Hammerfest, Nor- 
way, is an important sea-fishing center in winter, while 
Riga, Latvia, 800 miles south of Hammerfest, is ice- 
bound. 

The Gulf Stream is also an aid to shipping. Many 
large oil tankers and ore carriers, traveling from South 
America to Atlantic coastal harbors, attempt to “ride” 
the Gulf Stream on their northbound journey. This 
enables them to save valuable shipping time. 

Route. After the Gulf Stream flows through the 
Straits of Florida, it passes the Little Bahama Bank. 
The Antilles Current, which flows northwest along the 
Atlantic side of the West Indies, then joins it. The com- 
bined current continues northward, widening and slow- 


The Gulf Stream Has an Important Effect on the Climate of Northwestern Europe. 


ing as it goes. The Gulf Stream forms the northwest 
boundary of the Sargasso Sea, separating the warm 
waters of that sea from the chill waters of the North 
Atlantic (see Sargasso SEA). The stream, about 50 
miles wide and 3,000 feet deep, follows the Atlantic 
coast of North America, A narrow strip of cold water, 
called the “cold wall" by sailors, separates the Gulf 
Stream from the coast. By the time the Gulf Stream 
reaches Charleston, S. it has slowed to about 40 
miles a day. At the Newfoundland Ba it travels 
about 10 miles a day. At the southern ede the New- 
foundland Banks, the Gulf Stream ceases to be a strong 
current. It spreads out, and becomes a general drift of 
warm water that moves eastward toward Europe. 
This part of the stream is the North Atlantic Current. 

As the North Atlantic Current approaches Europe, it 
divides into two parts, One stream flows southward 
toward the coast of Africa. The her moves 
northward toward the British Isles. 

The 
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RENTS. 

GULFWEED. See SEA- 
WEED, 

GULICK, GYOO lick, 


LUTHER HALSEY (1865- 
1918), an American phys 
cal education teacher, en- 
couraged James Naismith 
to originate the game of 
basketball. Gulick helped 
his wife, Charlotte Vetter 
Gulick, organize the Camp 
Fire Girls in 1910. He also 
established physic 
ing at the Young 
Christian Association Col- 
lege, originated the YMCA 
emblem, and reorganized 
physical education in the 
New York schools. He was 
born in Honolulu, Hawaii. 
See also Camp Fire GIRLS 
(History); NAISMITH, J. А. 
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GULL is a long-winged bird about the size of a pigeon. 
Gulls are often seen swooping over most large bodies of 
water. Most gulls make their home near the ocean, 
but they also live on the Great Lakes and other inland 
waters. Gulls are close relatives of another kind of sea 
bird, the tern. 

Adult gulls are generally pearl gray above and white 
below. The feathers of some species also show some 
black, brown, or gray. The colors change with the sea- 
son and with the age of the birds. Young birds look 
grayish or brownish. Some kinds become white the 
second year, while others may not grow their adult 
feathers until they are four years old. Most gulls have 
broader wings, squarer tails, and larger, stockier bodies 
than terns. Gulls look less graceful in flight than terns, 
but they can swim better. Ocean gulls often rest by 
floating on the water. 

American gulls are migratory birds. They fly to 
warm regions in the winter, and fly back north to breed 
in the summer. They build their nests on the rocky 
ledges of islands or in marshes. Large colonies may be 
seen where their breeding places have not been dis- 
turbed. The female gull lays one to four grayish or 
ereenish-brown spotted eggs. Soft fluffy feathers, called 
down, cover the young birds when they hatch. 

Gulls eat fish and other water animals, insects, rotten 
meat, and the eggs and young of other birds. When they 
live around harbors and shore waters, they are useful 
scavengers. They devour any kind of food or garbage 
that floats. Gulls are familiar to steamship passengers, 
because great flocks follow ships for hours at a time. If 
food is thrown overboard, the birds swoop down eagerly 
to the water, and pick it from the surface with their 
strong hooked bills. Inland gulls destroy many insects. 
Salt Lake City residents erected a monument to the 
gulls that destroyed millions of crickets in 1848 and 
saved the crops of the settlers. 

Their Homes. In North America, the ring-billed gull 
lives on the coasts and in the Mississippi Valley. The 
kittiwake makes its home in arctic America. The great 
black-backed gull is another bird of the Atlantic Coast. 
Franklin’s gull of the upper Mississippi Valley is a bird 
of the plains and marshy lakes. The black-headed or 
laughing gull lives from the Atlantic and Gulf coasts to 
the West Indies. The California gull lives on the Pacific 
Coast. The herring gull is the large white bird often seen 
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The Ring-Billed Gull with black-tipped 
wings soars gracefully with the air currents. 
Charles Belden 


at Atlantic and Pacific ports. The herring gull is also 
seen on inland waters. 

Scientific Classification. Gulls belong to the family 
Laridae. The ring-billed gull is genus Larus, species dela- 
warensis. The herring gull is L. argentatus. The great black- 
backed gull is L. marinus. ALEXANDER WETMORE 

See also Bro (table, State Birds; color pictures, 
Water Birds [California Gull; Laughing Gull]); FRANK- 
LIN’S GULL; JAEGER; KrrrIWAKE; TERN. 

GULLET. See EsoPHAGUS. 


The Great Black-Backed Gull, above, nests along the north- 
ern Atlantic coast. The black-headed gull, below, breeds along 


the coasts of the Gulf of Mexico, but winters in South America. 
Chicago Academy of Science 


From Tenggren’s Story Book @ 1944 by Simon & Schuster 
Gulliver Is Surrounded by the tiny Lilliputians. The 6-inch 
people seized his watch, snuffbox, comb, and handkerchief, 


GULLIVER'S TRAVELS is a great satire in English 
literature, and a favorite children’s story. It was pub- 
lished in London in 1726 under the name of Lemuel 
Gulliver, supposedly a ship’s surgeon and later a cap- 
tain. In reality, Jonathan Swift, the witty dean of St. 
Patrick's Cathedral in Dublin, wrote the book. 

Swift wanted to make fun of men in high office. But 
the tale was so fascinating that even the people Swift 
attacked failed to realize its meaning at first. Nearly 80 
years later, a Glasgow printer published a simplified 
children's version of the first two parts. This version be- 
came a juvenile classic. Many adults enjoy reading the 
original story in its entirety. 

In the book, Dr. Gulliver describes his fantastic ad- 
ventures in distant lands. The story begins with a ship- 
wreck. Gulliver, the only survivor, swims ashore. He 
finds himself in Lilliput, where the people are only 6 
inches high. But the Lilliputians take themselves very 
seriously. In writing the emperor's description of his 
country, Swift makes fun of his own land, and of all 
people who take themselves too seriously. After a series 
of remarkable adventures, Gulliver leaves Lilliput. 

Gulliver’s second voyage takes him to Brobdingnag. 
The people there are tremendous giants. Gulliver be- 
comes the pet of a little girl nine years old, “and not 
above 40 foot high, being little for her age.” He has 
terrifying experiences in this country. The last two parts 
of the book tell of Gulliver’s voyages to the flying island 
of Laputa and the country of the Houyhnhnms, the 
wise, talking horses. 

See also SATIRE; SWIFT, JONATHAN. 

GULLSTRAND, ALLVAR (1862-1930), a Swedish 
ophthalmologist, won the Nobel prize for medicine and 
physiology in 1911 for his work on the refraction of light 
through the eye. By investigating the structure of the 
eye lens, he concluded that accommodation, the ability 
of the eye to see at different distances, resulted chiefly 
from changes in the surface curvature of the lens and 
also from rearrangement of internal fibers of the eye. 
Gullstrand also improved the ophthalmoscope. He was 
born at Landskrona. 

GULLY. See VALLEY. 

GUM is the name of a variety of sticky, clinging sub- 
stances. Such substances are called adhesives. Gum is 
made from the sap which flows from certain fruit trees, 
especially plum, peach, and cherry. Real gum can be 
dissolved in water, but not in alcohol. It has no smell. 
Gums are used for mucilage, in mixing medicines, and 
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GEORGE A. WICKES 


Henry Н. FERTIG 


as culture bases in studying bacteria. They are also of 
value in making stationery, ink, and matches. 

Many pleasant-smelling substances used to make per- 
fumes and incense are called gums. Gum arabic is the 
best known of these. Gum arabic is made of dried sap 
from the stems and branches of the Acacia senegal, a tree 
which grows in Africa. Cherry-tree gum is used to stiffen 
felt hats. Chewing gum is made from chicle, a gum 
obtained from the sap of the sapodilla, or naseberry tree, 
which grows in Mexico and in Central and South 
America. Many balsam and resin substances are im- 
properly called gums. C. L. 

Related Articles in WoRLD Book include 
Balsam Gum Arabic 
Bubble Gum Gum Resin 
Chewing Gum 

GUM, BUBBLE. See BUBBLE GUM. 

GUM, CHEWING. Sec CHEWING GUM. 

GUM ARABIC is a brittle kind of gum used chiefly in 
making perfumes, medicine, candies, and mucilage. 
Gum arabic is sometimes called gum acacia, It is ob- 
tained from the sap of the Acacia senegal, a tree which 


MANTELL 


Resin 
‘Tragacanth 


grows in the Sudan in Africa. Gum arabic dissolves 
easily in water. When used for mucilage on labels and 
envelope flaps, the gum is mixed with glycerin and sugar. 
This prevents its becoming stiff enough to crack and 
fall from the paper. Gum arabic is also used to add luster 


and stiffening to textiles. C. 1. MANTELL 

See also Gum; MUCILAGE; TRAGACANTI. 

GUM RESIN is a group of vegetable substances which 
are obtained from the leaves, bark, and roots of plants. 
They usually have a strong taste and smell, and may be 
solid, liquid or powdery. The chief gum resins are am- 
moniac, asafetida, gamboge, myrrh, and scammony. 
All these contain gums, resin, oil, and coloring matter. 

Ammoniac is used in medicine to make sedatives. 
Asafetida and gamboge are used in sedatives and in 
coloring fluids. Myrrh is used in medicine as an astrin- 
gent, in dentistry as a tooth powder, and in perfumery 
as an oil. Scammony is frequently used in medicine as 


a laxative. C. L. MANTELL 
Related Articles in WORLD Book include: 

Asafetida Gamboge Resin 

Frankincense Myrrh Scammony 


GUM TREE is the name of several trees that produce 
gum. The most common is the sapodilla, which pro- 
duces a gum called chicle. This large forest tree grows 
in the tropics of both hemispheres. The sapodilla must 
grow for about 70 years before it can be tapped. The 
leaves are long and broad, with pointed ends. The 
flowers are small and the fruits are considered good to eat. 

Several North American trees are called gum trees. 
Among them are the sweet gum, tupelo, and black 
tupelo. Some Australian eucalyptus trees are also known 
as gum trees. 

Scientific Classification. The gum tree belongs to the 


family Sapotaceae. It is genus Manilkara, species 24P% 
tilla. HAROLD NORMAN MOLDENKE 


Related Articles in Wonrp Book include: 


Black Tupelo Gum Sweet Gum 
Chicle Sapodilla Tupelo Tree 
GUMBO. See Oxna. 


GUMWOOD is the common name often applied to 
various types of trees that yield a gum. See GUM TREE 
and its list of Related Articles. 


GUN is the name generally given to all firearms. But 
the armed forces use the term only for artillery, cannon, 
or pieces, mounted on wheels or fixed on a foundation or 
the deck of a warship. The rookie soldier who calls 
his rifle a gun may be corrected by his platoon leader. 

Artillery soldiers classify cannon into three types. The 
artillery rifle has a long barrel with a 75-millimeter to 
240-millimeter bore, or diameter. The howitzer has a 
shorter barrel. The third type, the mortar, has a short, 
stubby barrel, The artillery rifle has a longer range 
than either the howitzer or the mortar. Some modern 
artillery rifles can hurl shells 30 miles. The German 
Army in World War I fired a rifle that had a range of 
76 miles, but it was not an accurate weapon. 

Guns are usually named for the size of their bore. For 
example, a gun with a bore diameter of 75 millimeters 
is called a 75-millimeter gun. 

Shells shot from guns have a fairly flat trajectory, or 
curve, as well as a very high velocity, or speed. Their ac- 
curacy is caused partly by rifling, or spiral grooves, in 
the gun barrel. The spiral grooves spin the shell. Without 
spin, the shell would flop through the air end over end. 

Historians credit the Chinese with inventing gun- 
powder, probably about the early 1200’s. The gun was 
first used about 1250. MELVIN M. JOHNSON, JR. 

Related Articles. For information on various firearms 
such as pistols, rifles, and shotguns, sce the related arti- 


cles listed at the end of the FIREARM article. Other 
related articles in Мокір Book include: 


Ammunition Fire Control Warship (picture, 
Artillery Howitzer Development of 
Bazooka Lahore (picture) | Warship Weapons) 
Cannon Mortar 


GUNBOAT was a small warship built especially for 
service in rivers and coastal waters. It is obsolete among 
modern warship categories. The United States Navy 
commissioned its last specifically designed gunboat, 
U.S.S. Erie, in 1937. It served as the flagship of the 
special service squadron in Panama, and was lost during 
World War II. Before the war, the navy had several gun- 
boats of its Asiatic Fleet on the Yangtze River in China. 
‘The Japanese sank one of these, U.S.S. Panay, in 1937. 

Thomas Jefferson, who opposed a large navy, estab- 
lished a fleet of small wooden gunboats in 1804 to pro- 
tect the coasts of the United States. These boats carried 
only one gun. They saw service in the Mediterranean 
Sea during the Barbary Wars and off the Atlantic Coast 
of the United States during the War of 1812. During the 


A Gunboat of the United States Navy 


GUNNY 


Civil War, gunboats were used on the Mississippi River. 
The first metal gunboat was made of iron, The British 
Navy built it in 1867. T. C. GILLMER 

GUNCOTTON is an explosive. It is obtained when 
cotton or purified wood cellulose is soaked in a mixture 
of sulfuric and nitric acids. In 1846, C. F. Schónbein, 
a German chemist of Switzerland, discovered the process 
for making guncotton. After the cotton mass is soaked 
in the acid mixture, it is drained and washed. Then, it 
is boiled in water to remove all the acid and impurities. 
The purified cotton is ground to a pulp and drained. It 
is pressed into small slabs, or blocks, while still damp. 
It may also be dried in air, either after boiling, or after 
it has been made into blocks. 

Guncotton that is to be used in the manufacture of 
plastics and some explosives may be boiled again after 
grinding. A centrifugal wringer removes some of the 
water from the boiled cotton. The rest of the water is 
removed, or displaced, with ethyl alcohol. 

When ignited, dried guncotton burns very rapidly. 
A blow from a hammer will cause dried guncotton to 
explode. Wet guncotton is much safer to handle than 
dry. It will not burn, and can be kept in storage indefi- 
nitely. Wet guncotton will not explode unless another 
explosive sets it off. Ordinary guncotton burns too fast 
to be used in firearms. When it is colloided, or gelatinized, 
in nitroglycerin or other solvents, its burning rate can 
be controlled. Colloided guncotton is a major ingredient 
of smokeless powder. 

Chemically, guncotton is a type of cellulose nitrate. 
Nitrated celluloses which have less nitration than gun- 
cotton are usually called collodion cotton, and are widely 
used in lacquers and plastics. Jurus Вотн 

See also BLASTING; PLASTICS. 

GUNNISON, JOHN W. See CoLoRADO (Famous 
Coloradans). 

GUNNY is a strong, coarse jute cloth used to make 
burlap bags or sacks. It is also used for backs of floor 
coverings, for furniture covering, or wherever low-priced 
bagging or wrapping is needed. The word gunny comes 
from the Indian word gania, which means hemp (see 
Hemp). In the textile industry, gunny refers to an in- 
expensive burlap that is not of the best quality. Gunny 
is sometimes called sacking. Each year, the United States 
imports over 200,000 tons of jute fabric to be made into 
gunny products. Seealso BuRLAP; JUTE. Ernest К. KASWELL 


Usually Carried Four-Inch Deck Guns. UNUS 
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GUNPOWDER 


GUNPOWDER is the oldest of all explosives. It was 
used by the ancient Chinese, Arabs, and people of India. 
But exact directions for making gunpowder were not 
known to the Western world until 1242, when Friar 
Roger Bacon of Oxford University, in England, pub- 
lished a book in which he told how to make it. Today, 
gunpowder is not used as much as more powerful 
explosives. 

How Gunpowder Is Made. Modern gunpowder, 
usually called black powder, is a mixture of charcoal, sul- 
fur, and saltpeter (potassium nitrate). Saltpeter usually 
makes up 75 per cent of the mixture, charcoal 15 per 
cent, and sulfur 10 per cent. After it is mixed, the damp 
material goes to a mill where it is ground between 
heavy rollers. It is then placed in another machine 
which makes it into meal. The meal is crushed in a 


explode. A tightly packed charge of gunpowder either 
did not burn, or burned so slowly that it had no ex- 
plosive effect. But if the charge were packed very loosely, 
the shell would lose its driving power and fall short of 
its mark. 


A new process for making gunpowder into grains, 
rather than powder, was invented in the 1400's. Under 
this process the powder was moistened and pounded 
into a cake. Then it was broken into small bits by hand 
and run through a sieve. The pieces which came through 
the sieve were of different shapes and would not fit to- 
gether well enough to pack tightly, so that careful pack- 
ing of cannon was no longer necessary. 

When long-barreled, rifled, cannon came into use, it 


became necessary to find a way to slow down the rapid 
burning of gunpowder. Its swift explosive force often 
burst the barrel of the gun, causing the man who fired 
it to be in almost as much danger as the man he was 


press so that it will become very thick. Then it is broken 
into grains of the desired sizes. The grains are glazed to 
break off sharp points and to fill the pores in the grains 
so that the powder will not get wet or dusty. After the 
grains have been glazed, they are dried and joined to- 
gether. Sometimes the grains are molded into prisms. 

Uses of Gunpowder. For many centuries, gunpowder 
was used chiefly to drive the shot from guns. But it has 
the disadvantage of producing clouds of smoke when it 
explodes. Today gunpowder is used mostly in industrial 
blasting where powerful explosives are not required. It 
is also used in certain types of safety fuses. When gun- 
powder is used as a blasting powder, it has less salt- 
peter, and more sulfur and charcoal. 

History. After Roger Bacon published his formula for 
gunpowder, Berthold Schwarz, a German monk, de- 
veloped it as a practical explosive in the 1300's. Schwarz 
is said to have invented a firearm which exploded shells 
by the action of gunpowder. Gunpowder was being 
used in cannons as early as 1346. At that time, gun- 
powder was actually in powder form, It had to be 
loaded carefully in the cannon, so that the charge would 
be packed properly. If it were packed too tightly, there 
would not be enough space between the bits of powder 
for oxygen, and oxygen is necessary if gunpowder is to 
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attempting to shoot. A Captain Rodman of the United 
States Army finally developed a gunpowder which was 
made into grains shaped into hexagonal prisms. These 
prisms were Jarge and had several rounded parallel 
grooves in them. When the prisms were placed end to 
end, these grooves fitted to make a continuous channel. 
The flame burned outward from these grooves and in- 
ward from the surface of the prisms, This kept up à 
continuous flow of gas for long periods, and caused a 
long, slow push on the shell. The shell had force enough 
to hurl it long distances. 

Smokeless powder was invented in 1884, and had re- 
placed gunpowder for use in firing shells by the early 
1900's, But gunpowder was still made in large quantities 
in the United States for many years after that. During 
World War I, gunpowder was used as a base for many 
shells, bombs, and torpedoes. 

Heavier armor and new types of fighting equipment 
used in World War II required more powerful explo- 
sives, but gunpowder still was used as a primer for 
artillery shells. Another use in artillery or naval guns 18 


as a charge for military salutes. н. A. Laws 
Related Articles in Wonrp Book include: 

Ammunition Blasting Rifle 1 

Bacon, Roger Explosive Shrapne 


Culver 


James | Questions Guy Fawkes after Fawkes and others 
were caught trying to blow up the English Parliament, 


GUNPOWDER PLOT was a plan to blow up the Eng- 
lish Houses of Parliament on Nov. 5, 1605, when King 
James I was to be present. A group headed by Robert 
Catesby and Guy Fawkes originated the plan (see 
Fawkes, Guy). This group resented the hostile attitude 
of the government toward Roman Catholicism. One of 
the conspirators warned a friend who reported the plot. 
This led to the arrest and execution of most of the group. 
Public hostility toward Catholics increased in England. 

The English hold an annual festival on November 5, 
when they burn Guy Fawkes in effigy. Schoolboys 
make large fires, set off firecrackers, and make toffee. In 
memory of the Gunpowder Plot a formal search of the 
vaults beneath the Houses of Parliament is still made 
before each new session. J. SALWYN ScHAPIRO 

GUNTERSVILLE DAM. See ALABAMA (Electric Power). 

GUNTHER. See NIBELUNGENLIED. 

GUNTHER, JOHN (:90:- — ), an American journal- 
ist, became famous for a series of books that drew on his 
observations as a foreign correspondent. His first book, 
Inside Europe (1936), appeared when most Americans 
first became aware that Hitler and Mussolini were lead- 
ing Europe to war. It was highly successful, and during 
the next 20 years, Gunther used the same pattern to 
write Inside Asia (1939), Inside Latin America (1941), In- 
side U.S.A. (1947), Inside 
Africa (1955), and Inside 
Russia Today (1958). He 
also reported on his travels 
in eastern Europe in Behind 
the Curtain (1949). Gunther 
was born in Chicago. After 
graduating from the Uni- 
versity of Chicago, he went : 
abroad as a foreign corre- 
spondent as a member of , 
the staff of the Chicago Daily 
News. James Woopnzss 

GUNWALE. See SHIP 
AND SHIPPING (table, Nau- 
tical Terms). 


John Gunther 
Wide World 


Gene Wolfsheimer 


Guppies are sometimes called rainbow fish or peacock fish be- 
cause of the male's bright ‘colors. The female usually is gray. 


GUPPY is a tropical fish that is popularly kept in 
home aquariums. Its native home is in warm fresh waters 
of northern South America, Trinidad, and neighboring 
regions. However, it has been introduced into many 
tropical countries throughout the world. In these places 
itis often used to control mosquitoes, because it eats mos- 
quito larvae. But it is best known as an aquarium fish. 

The guppy is a tiny fish. Rarely do males grow more 
than 2 of an inch long. Females grow about twice that 
length. The male makes up for its smallness with bril- 
liant coloring. It is spotted and streaked in rainbow 
hues, with variations so great that it is almost impossible 
to find two males exactly alike. The male pays ardent 
court to the female, and shows off its beauty and grace 
by “dancing” around the female almost constantly. 

The female is a slow-moving, grayish-green fish. It 
bears living young that are able to swim and feed at 
birth. Eggs that form in the female’s body are fertilized 
by the male. The male has a specially formed anal fin, 
called the gonopodium, in which the fertilizing material 
is carried. About 50 young guppies are born every four 
to six weeks. Once the female has produced a brood, it 
may be separated from the male but continue to give 
birth to young. This is possible because the female 
guppy can store the fertilizing element in her body for 
several months. Guppies live about three years. 

Scientific Classification. The guppy belongs to the 
family Poeciliidae. It is genus Lebistes, species reticu- 
latus. CARL L. HUBBS 

GUPTA, GOOP tuh, DYNASTY ruled in India from 
about A.D. 320 to the end of the 400's. Chandragupta I 
founded the dynasty in the Ganges region, and his suc- 
cessors brought most of India under Gupta control. 'The 
Gupta period was the golden age of India. Painting, 
sculpture, and architecture flourished. Kalidasa, the 
great classical writer of India, lived during this time. 
Mahayana Buddhism dominated religious life. Indian 
culture spread to central Asia, China, Indochina, and 
Indonesia. H. F, SCHURMANN 

GURKHA. See Nepat (The People; Work of the 


People). 
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GURNARD 


GURNARD is the name of some marine fishes living 
in all warm seas. The gurnard has a large, angular head, 
tapering body, and large pectoral fins. The lower fin 
rays move separately like fingers. The flying gurnard is an 
unusual-looking fish with immense pectoral fins that 
reach almost to the tail. It can “fly,” or glide, through 
the air for distances of several yards. 

Scientific Classification. Gurnards belong to the family 
Triglidae. The flying gurnard is genus Dactylopterus, 
species volitans. LEONARD P. SCHULTZ 

GUSHER. See PETROLEUM (Bringing Oil to the Sur- 
face). 

GUSTAVUS is the name of six kings of Sweden. The 
first four were of the House of Vasa, and the fifth and 
sixth, members of the Bernadotte family. 

Gustavus 1 (1496-1560) was the son of a nobleman, 
Erik Johansson. At 18, Gustavus fought for Sweden 
in its struggle for independence from Denmark. After 
being held as a hostage, he escaped to Sweden, raised 
a peasant army, and ousted the Danes. In 1523, he was 
clected king of Sweden. Gustavus gave his people good 


Text & Bilder, Stockholm 


Gustaf VI 


Culver 


Gustavus Adolphus 


government, and established the Lutheran faith as 
Sweden’s state religion. 

Gustavus 11 (1594-1632), better known as GUSTAVUS 
ADOLPHUS, ruled Sweden from 1611 to 1632. He came 
to the throne when Sweden was at war with Denmark, 
Poland, and Russia. After winning these wars, he led 
an army into Germany in 1630 to save the Protestants 
from Roman Catholic domination. In 1631, he defeated 
the Catholics at the battle of Breitenfeld. The following 
year, his troops overwhelmed those of Albrecht von 
Wallenstein at Lützen (see LÜTZEN, BATTLES or). But 
Gustavus did not see the victory, for he died on the 
battlefield. His victory saved Protestantism in Germany, 
and won German territory for Sweden. See also ARMY 
(Conscription); THIRTY YEARS’ WAR. 

Gustavus Ш (1746-1792) ruled from 1771 to 1792. 
He became king while Sweden was suffering from 
rival political groups and the misrule of the nobles. 
Gustavus forced the parliament to accept a new con- 
stitution. During his reign, Swedish trade and com- 
merce increased. His influence, along with his own 
plays and poems, inspired a period of brilliant literature 
in Sweden. In 1792, through a conspiracy of nobles, he 
was shot to death at a masked ball. 

Gustavus IV (1778-1837), the son of Gustavus III, 
ruled from 1792 to 1809. During his reign, Sweden lost 
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Pomerania, its last German possession, and in 1809 
Russia took Finland. These misfortunes caused a revo- 
lution and Gustavus was deposed in favor of his uncle, 
Charles XIII. He died in poverty in Switzerland. 

Gustavus, or Gustaf, V (1858-1950), a member of 
the Bernadotte family, became king in 1907 on the 
death of Oscar II (see BERNADOTIE, Jean B. J.) 
Gustavus was trained in the army and at thc University 
of Uppsala. During his reign, many reforms were passed 
by Social Democratic (Socialist) governments. He 
favored a system of close cooperation among Scandi- 
navian countries. He was responsible for Swedish neu- 
trality during World Wars I and II. 

Gustavus, or Gustaf, VI (1882- ) became King of 
Sweden in 1950. The son of King Gustavus V, he was 
educated at the universities of Uppsala and Oslo. He 
served in the Swedish Army with the rank of general. 
His archaeological findings won him international 
honors. Gustavus visited the United States in 1926 and 
1927, and in 1938 for the зоо anniversary of the 
founding of New Sweden, Del. He was born in Stock- 
holm. 

GUSTAVUS ADOLPHUS COLLEGE is 
liberal arts school at St. Peter, Minn. Courses lead to 
bachelor's degrees. Founded in 1862 by Erik Norelius, 
Gustavus Adolphus College is directed by the Augus- 
tana Lutheran Church. For enrollment see UNIVERSI- 
TIES AND COLLEGES (table). 

GUTENBERG, JOHANNES (1395 


RAYMOND E, LINDGREN 


coeducational 


?-1460?), invented 


the type mold, which made printing from movable 
metallic type practical for the first time. The invention 
assured an adequate supply of the letters which were 
uniformly cast on equal metal bodies. Gutenberg and 
his associates used his invention in producing splendid 


books at Mainz, Germany, during the mid-1400's. 


Johannes Gutenberg, leff, 
invented the Gutenberg press. 
The painting, below, shows 
Gutenberg and a friend look- 
ing at a proof sheet. 


United Press Int.; Ewing Galloway 


Gutenberg was born in Mainz, a member of the 
istocratic Gensfleisch family. He used his mother’s 
He may have learned the necessary skills in 
metalwork from an uncle who was master of the mint. 
At that time, Mainz was a center for many goldsmiths 
and jewelers. As an aristocrat, Gutenberg did not have 
to serve a regular apprenticeship. 

Because of his family’s involvement in local political 
squabbles, Gutenberg spent a number of years in exile 
ai Strasbourg. He carried on experiments there to de- 
velop his revolutionary idea of the type mold. The 
mold was one of the earliest precision instruments. The 
types it produced could be ranged in even lines of com- 
;osition. Then they could be locked firmly together 
under the pressure of quoins, or wedges, so as to make 
up a form, or unit. Thus, a number of pages containing 
many thousands of types could easily be put on and 
taken off the press. After printing, the same types could 
e separated, and used again and again to set up other 
sages. Gutenberg adapted the ink for his press from ma- 
terials known to early Flemish painters. 

Long before Gutenberg’s time, the Chinese and 
Koreans had been printing text and pictures cut on 
woodblocks. They had even invented movable types of 
jorcelain and metal. But their language was so com- 
plicated, and it required so many different types, that 
they could not make practical use of the method. The 
idea was lost until Gutenberg applied it successfully to 
the alphabet. Others were struggling to solve the prob- 
^n. At least one Dutch printer was well along the road 
io successful typography. But Gutenberg and his asso- 
ciates, Johannes Fust and Peter Schóffer, perfected it. 

l'heir magnificent 42-line Bible, which is commonly 
known as the Mazarin Bible, shows that these three 
pioneer printers had mastered every technical detail 
(see Bere [picture, Two Famous Bibles]. ^ Rav Nasu 

See also Book (Printed Books); Book COLLECTING. 

GUTHRIE, ALFRED BERTRAM, JR. (igor- ), an 
American novelist, wrote of pioneering in the Far West. 

1 he Big Sky (1947), his first serious novel, is about the fur 
trade during the migration to Oregon from 1830 to 
1843. The Way West (1949), which won a Pulitzer prize, 
describes hardships on a wagon train. These Thousand 
Hills (1956) tells of cattle trailing from Boise City to Fort 
Benton, Mont., in the 1880°ѕ. Born in Bedford, Ind., 
Guthrie grew up in Montana, and then worked as a 
journalist until 1947. Harry R. WARFEL 

GUTHRIE, JAMES. See Kentucky (Famous Ken- 
tuckians). 

GUTHRIE, SAMUEL. See CHLOROFORM. 

GUTHRUM. See ALFRED THE GREAT. 

GUTTA-PERCHA is a milky juice obtained chicfly 
from the Palaquium gutta trees of the Malay Peninsula. 
Gutta-percha is used as insulation for clectric wire and 
submarine cables. It is also used to make containers for 
acids, surgical bandages, castings, and temporary tooth 
fillings. It once was used in making golf balls, but has 
been replaced by more resilient materials. 

To obtain gutta-percha, Malayans cut the bark of the 
tree and catch the juice in cups as it flows slowly out. 

Che process is similar to that used to obtain crude rubber 
(see RUBBER [The Rubber Ti ree]). The juice is then boiled 
in open kettles. If it is very thick, water is added to it 
before boiling. The boiled juice cools, hardens, and is 
cut into blocks which range from white to a dark gray 


Embassy of the Federation of Malaya 


A Malay Worker Holds a Piece of Gutta-Percha Gum, 
obtained by boiling the milky juice of the gutta-percha tree. 


in color, It is so soft that it can be dented, and it does 
not break easily. When it is heated again, gutta-percha, 
like rubber, can be drawn out to great lengths without 
breaking. But it will not return to its former shape, as 
rubber does. Gutta-percha without stabilizers cannot be 
exposed to light or air for long periods or it will oxidize 
and become brittle. C. L. MANTELL 

GUY FAWKES DAY. See FAWKES, Guy. 

GUY OF WARWICK, WAHR ick, was the legendary 
hero of an English romance. He is said to have rescued 
England from Danish rule by killing the giant Colbrand. 
The story says that Guy was in love with Felice, daughter 
of the Earl of Warwick. But she at first refused to marry 
him. After he had rescued a German princess, killed a 
dragon, and defeated the Saracens, Sir Guy married 
Felice. But he soon left on a crusade, and when he 
returned he lived as a hermit. Finally, he sent his wile a 
ring that she recognized, and they were reunited. His- 
torians believe that the original Sir Guy may have lived 
during the 900°. KNOX WILSON 

GWEDUC. See GoEDUCK. 

GWINNETT, BUTTON (1735?-1777), a Georgia signer 
of the Declaration of Independence, served in the 
Georgia Assembly in 1769 and in the Continental 
Congress in 1776 and 1777. For a brief period, he was 
acting governor of Georgia in 1777. Gwinnett was killed 
in a duel with General Lachlan McIntosh. Their duel 
resulted from their rivalry for the post of brigadier 
general of troops raised in Georgia. 

Gwinnett was born in Gloucestershire, England. He 
settled first in Charleston, S.C., and then moved to 
Savannah, Ga., where he became a merchant. He owned 
a plantation on St. Catherine’s Island. Ricuanp В. Morris 

GWYN, or GWYNNE, “NELL,” ELEANOR (1650- 
1687), was one of England’s first actresses. John Dryden 
wrote many plays for her. Before going on the stage in 
1665, she sold oranges in the Theatre Royal. Her talent, 
beauty, and wit made her a favorite of King Charles I1. 
Just before he died, he wrote “Let not poor Nellie 
starve.” HELEN E. MARSHALL 
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GYMNASIUM, jim NAY zih um, is a special room or 
building for instruction and practice in physical train- 
ing. Apparatus found in gymnasiums includes horizon- 
tal bars, parallel bars, flying rings, vaulting horses, 
climbing ropes, poles, ladders, mattresses, Indian 
clubs, dumbbells, punching bags, rowing machines, 
and pulley weights. 

Small gymnasiums found in most schools usually 
cover only one floor. They include dressing rooms, 
toilets, and showers. They usually have an office for a 
physical education teacher. Many school gymnasiums 
also have stages used for school assemblies and com- 
munity meetings. School gymnasiums usually serve as a 
center for musical, social, and athletic activities, in 
addition to basic instruction in physical education. 

A large gymnasium may cost millions of dollars. It 

may have a large basketball court that seats 10,000 to 
20,000 spectators. It may also have an indoor running 
track, a swimming pool, and many separate rooms and 
areas for dancing, boxing, wrestling, and other sports. 
A large gymnasium usually has equipment rooms, a 
first-aid room, and other facilities. 
"he word gymnasium comes from a Greek word mean- 
ing to exercise naked. In ancient Greece, the word was 
used to mean public places set aside for athletic sports. 
Greck boys and young men wore no clothes when tak- 
ing part in games, in order to have freedom of bodily 
movement. The first gymnasium on an American cam- 
pus was opened in 1860 at Amherst College. 

In some European countries, gymnasium is the name 
for a type of secondary school. 

See also Gymnastic 
FITNESS. 
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T. К. CunETON, Jr. 
PHYSICAL EDUCATION; PHYS: 


Fernand Rausser, Parade Magazine 
Gymnastic Exercises include many daring and difficult maneuvers performed on various kinds 
of apparatus. The gymnast, above, executes a graceful flying dismount from the horizontal bar. 
Such exercises develop the arm and shoulder muscles. The young girl, right, bounces high on 
the trampoline, a strong piece of canvas stretched between springs. At the top of the bounce, 
she may spin through somersaults and other movements that help develop muscle coordination. 


GYMNASTICS 
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GYMNASTICS, jim NAS ticks, are 
done in a gymnasium, to improve physi: 
health. In the United States, several gyn 


are used, including Danish, Swedish, Cerman, and 
American. Т 
Danish Gymnastics consists of free and continuous 
group drill. The drills usually have a defi: sequence, 
or order, and may be done for a half hour or more. 
During this time, all the members in the drill assume 
exactly the same positions. The drill has paus but 


their purpose is to allow the members to assume 
postures and positions that indicate fitness. The Danish 
system stresses flexibility, balance, agility. and endur- 
ance. 

Swedish Gymnastics emphasizes goo 
fixed positions that are assumed on command from à 
group leader. The exercises are easily ac apted to 
develop weak muscles and to correct posture. The 
system is noted for its use of such equipment as balance 
beams, stall bars and benches, bucks, anc long horses. 

German Gymnastics uses a variety of equipment, 
including parallel bars, ropes, rings, bucks, and hori- 
zontal bars. The system also uses vaulting, climbing, 
running, and walking as ways to increase health and 
improve physical fitness. The system emphasizes physi- 
cal development for both children and adults. f 

American Gymnastics combines many features © 
the Danish, Swedish, and German systems. The Danish 
exercises are usually used with groups to develop fitness. 
The American system uses Swedish gymnastics to cor- 
rect posture and develop weak muscles. The equipment 
used in the German system is used in many schoos 
YMOA's, and colleges for basic instruction in physi- 


posture and 


Chicago Tribune; Fernand Rausser, Parade Magazine 


Gymnastic Apparatus includes the flying rings, upper left, 
and parallel bars, above. The series of pictures shows the grace 
and skill needed by gymnasts in performing an exercise. 


cal education, The American system has added many 
of its own features, such as tumbling and trampoline 
work, indoor obstacle courses, indoor steeplechases, and 
training on an indoor track. The American system has 
also developed fitness tests for balance, flexibility, 
strength, and endurance. T. К. Cureton, Jr. 

See also CALISTHENICS; EXERCISE; PHYSICAL EDUCA- 
TION; PHYSICAL FITNESS. 

GYMNOSPERM, JIM no spurm, is the name of one 
of the two large classes of seed plants. The plants in the 
gymnosperm class have naked, or uncovered, seeds. 
The term gymnosperm comes from two Greek words 
meaning naked and seed. The other class, called the 
angiosperms, consists of plants whose seeds possess a pro- 
tective ovary, or seed case. 

Gymnosperms are woody perennials which are among 


HOW A GYMNOSPERM GROWS 


The Winged Seed 
of a Gymnosperm 


Scale from a Cone 
showing how seeds grow 
vpon the scales 


Pine Cone, showing 
the arrangement of 
the scales 


GYPSUM 


the largest and oldest living plants. The class contains 
about 500 kinds of plants. About 350 are cone-be: 
trees such as the pines, firs, spruces, and balsams. The 
coniferous trees make up the largest order of gymno- 
sperms. The tropical and subtropical cycads, also gym- 
nosperms, are the most primitive living seed plants. 

Many of the gymnosperms are evergreen with a wide 
variety in the structure of the leaves. They do not bear 
brightly colored flowers, and the wind usually carries 
out their pollination. The naked, or exposed, seeds are 
borne between the scales of the female cones and drop 
when they become ripe. Gymnosperms provide the 
source of many valuable products such as tar, turpen- 
tine, rosin, and timber. 


se 


Scientific Classification. Gymnosperms are in the sub- 
kingdom Embryophyta, phylum Tracheophyla. They make 
up the class Gymnospermae. WILLIAM C. BEAVER 

See also ANGIOSPERM; CoNE-BEARING TREES; SEED. 

GYPSUM, JIP sum (chemical formula, CaSO,.2H20), 
is a white or yellowish-white mineral used to make 
plaster of Paris. The large beds of gypsum are supposed 
to have been formed when the water evaporated from 
solutions of the mineral. Gypsum is so soft that it can be 
scratched with the finger nail. Sometimes it comes in 
transparent crystals called selenite. 

The chemical formula of gypsum shows that it is a 
hydrate of calcium sulfate. A hydrate contains water in 
addition to its other substances. When the gypsum is 
heated, it loses three fourths of its water. This process, 
called calcination, changes it to the fine white powder 
called plaster of Paris. The plaster hardens quickly after 
it is mixed with water and exposed to the air. Plaster 
of Paris is used to make casts of all sorts. 

Heating the gypsum at higher temperatures will drive 
off all the water, Calcined gypsum in this form is used 
in the building industry for base-coat plaster, Keene’s 
cement, plasterboard, lath, and wallboard. It is also 
used as a filler in such products as candy and paint. 

Ground gypsum, or land plaster, is sometimes used as 
a fertilizer for soils that need lime. It is not used much 
today, because ground limestone and prepared fertilizers 
have largely taken its place. An important use of raw 
gypsum is to keep portland cement from hardening too 
quickly. Raw gypsum is also used to make paint, terra 
alba, filters, insulation, and wall plaster. 

Most of the “hard” water from springs and wells con- 
tains gypsum in solution, When the water is boiled, 
some of the gypsum forms a white crust on the sides and 
bottom of the vessel. 

The United States produces more gypsum than any 
other country. It also uses most of the output of Canada, 
the third largest producer. Gypsum has been produced 
in the United States since 1850. The leading states are 
Michigan, New York, ‘Texas, and Iowa. Oklahoma, 
Nevada, Kansas, California, and other western states 
also supply important amounts. France is normally the 
leading source outside the United States. The name 
plaster of Paris comes from the important gypsum de- 
posits in the Paris Basin. Britain, Germany, Spain, 
Italy, and Russia are important producers. The largest 
deposit in North America, near Halifax, Nova Scotia, 
has been worked since 1955- A. PABST 

See also ALABASTER; HARDNESS; PLASTER OF Paris. 
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Historical Pictures Bais 
A Band of Bohemian Gypsies on the March is shown in 
this sketch of an ancient tapestry from a French château. 


GYPSY, or GIPSY, JP sih, is a member of a group of 
people whose ancestors probably came from India in the 
A.D. 1300s. They wandered through Iran to Armenia, 
Syria, Egypt, and North Africa. In the 1500", gypsies 
reached Europe. They moved into Romania, Hungary, 
Spain, France, Russia, and England. Small numbers of 
gypsies crossed from Europe to North America, From 
time to time, a few of them have settled down and estab- 
lished homes, but most of them continue their stateless, 
nomadic existence, living according to their own laws. 


Caravans of Gypsies once 
wandered through many Euro- 
pean countries and the United 
States. But today the laws in 
many areas forbid their wan- 
dering from place to place. 
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Gypsies are called by various names, such as Tzeganes, 
Romanies, Maniches, and Children of Little Egypt. Early 
gypsies had wavy dark hair, large black or brown eyes, 
and dark skin. Their heads were usually rounded, and 
they averaged about five feet four inches in height. Most 
wandering gypsies have kept the same characteristics as 
the early tribes. Settled gypsies have come to look more 
and more like the people among whom i!icy settled, 

Gypsies jealously guard their customs aud traditions. 
The Romanies speak a language based on the ancient 
Sanskrit or Prakrit. Other groups speak the language of 
the country in which they live. 

Gypsy customs differ with different tribes. Groups in 
most Catholic countries observe feast days, ceremonies, 
pilgrimages, and rites according to the Кошап Catholic 
Church. In England, the religion of (he gypsies is 
usually that of the Church of England 

In Spain, about 3,000 gypsies live in the dry, airy 
caves in the Sierra Nevada foothills near Granada. Their 
cave homes range from single rooms to large ones of 
about 20 rooms. Their stores, schools, and churches are 
also established in caves. Some of these gypsies have 
become prosperous through dancing and singing for 
tourist visitors. They are experts in the Spanish dance 
called the flamenco (see FLAMENCO). 

Gypsy men from earliest times have been skilled 
musicians and metalworkers. They have also since 
ancient times been blacksmiths and horse traders. In 
America, they once followed county fairs and carnivals. 
Now that horses are no longer much needed, many 
gypsies have become traders in used ca: 

Gypsies are associated with a gay lif: indering as 
they will, gathering around campfires to sing songs and 
to dance. Gypsy clothing often includes bright braid 
and embroidery, gold bangles and jewelry. Gypsies are 
also associated with bold pranks and stealing. In some 
instances, this concept of gypsies is still (гие, but gypsy 
life is not always gay, nor are all gypsies dishonest. 
During World War II, thousands of Hungarian, Czech, 
Romanian, and Polish gypsies were murdered in Nazi 
concentration camps. WILTON Marion KROGMAN 

See also DurciMER (picture). 


Wide World 
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The Female Gypsy Moth is the enemy of all shade and fruit 
trees. It is white or buff-colored and has a wingspread of two or 
more inches. It has well-developed wings, but rarely flies. 


GYPSY MOTH is a member of the tussock moth 
family that is destructive to trees. Gypsy moth cat- 
erpillars eat the foliage of nearly all forest, shade, and 
fruit trees. In spite of attempts to limit them by quar- 
antine, they have spread over much of New England 
and into New York, New Jersey, and Pennsylvania. 

The caterpillars hatch in spring and reach their full 
size of 3 inches by midsummer. They are brown with 
tufts of hairs. Five pairs of blue spots and six pairs of 
red spots are located on their backs. The insects emerge 
as adult moths after 7 to 18 days in loose cocoons. The 
male moths, brownish gray with irregular dark marks, 
are strong fliers. The females are much larger and cream 
white with contrasting dark marks. The females fly 
little, if at all. They lay 400 to 500 eggs in masses on 
their cocoons. 

In 1869, the gypsy moth was brought into Massachu- 
setts from Europe for scientific experiments. The Calo- 
soma beetle and other parasitic insects that feed on the 
moth in Europe have been introduced in the United 
States. These insects, and a wilt disease, control the 
moth in some areas. 

To destroy gypsy moths, collect the egg masses and 
burn them or treat them with creosote. Collect cater- 
pillars by banding trees with coarse cloth. In the 
spring, trees can be sprayed with lead arsenate or 
DDT. Use 2 to 1 pound of DDT per acre or 5 to 10 
pounds of lead arsenate in 100 gallons of water. Trees 
may also be protected by banding them with a sticky 
substance called tanglefoot. 

Scientific Classification. The gypsy moth belongs to 
the family Lymantriidae. It is genus Lymantria, species 
dispar. ALEXANDER B. KLOTS 

See also Tussock MOTH. 

GYRFALCON. See FALCON AND FALCONRY. 

GYRO, DIRECTIONAL. Sec AIRCRAFT INSTRUMENTS. 

GYRO-HORIZON. Scc AIRCRAFT INSTRUMENTS. 

GYROCOMPASS is a gyroscopic device used on ships 
to tell direction. The gyrocompass is superior to the 
magnetic compass because it is not affected by mag- 
netic forces or by the rolling and pitching of a ship. The 
axle of the gyroscope in the gyrocompass is horizontal 
and always points to ‘rue, or geographic, north, rather 
than magnetic north (see Compass). This makes it pos- 
sible for the navigator always to know exactly in what 
direction his vessel is headed. It also enables him to 
know his relation to other craft or objects at sea. 


GYROPILOT 


When scientists began trying to make a gyrocompass 
in the early 1900s, they discovered that a gyroscope 
would keep pointing north. But they also saw that it 
slowly turned over as the earth rotated under it. To cor- 
rect this turning, they fastened two pairs of cylinders, 
each pair connected by a small tube, to the inner frame, 
or inner gimbal, of the gyroscope. ‘They filled the cyl- 
inders with mercury that was free to flow back and forth 
through the tubes. The weight of the mercury pulled by 
the earth’s gravity kept the gyroscope from turning over 
as the earth rotated. 

The gyrocompass used on most ships has a rotor 11 
inches across that weighs 55 pounds. The rotor is driven 
by an electric motor at a speed of about 6,000 rpm. 
"This motor can keep the gyroscope turning for months 
without being shut down. The gyrocompass is usually 
mounted in a special compartment below decks. It is 
connected with instruments which repeat the compass' 
information on the bridge and in radar sets. On warships 
it also is connected with guns and fire-control directors 
used for aiming guns. Inertial guidance systems in 
guided missiles may use gyrocompasscs. 

Hermann Anschutz-Kampfe patented the gyrocom- 
pass in Germany in 1906. Elmer A. Sperry developed his 
gyrocompass in the United States and demonstrated it 
successfully in 1911 on the United States battleship 
Delaware. Paur W. BIGELOW 

See also GYROSCOPE; GYROSYN COMPASS; SPERRY, 
ELMER A. 

GYROPILOT, or AUTOMATIC PILOT, is a device 
which automatically steers ships or aircraft. The device 
contains gyroscopes which steer the ship or aircraft 
closer to a course than a human pilot can. The gyropilot 
makes possible more accurate navigation and more 
economical operation. 

An automatic pilot for airplanes contains two gyro- 
scopes. The vertical gyro controls the ailerons and ele- 
vators of the airplane. The gyrosyn compass controls the 
rudder. Corrective signals to the aircraft controls are 
produced when the aircraft moves from its proper course 
and attitude, or position. These signals are voltage dis- 
placements which are amplified and sent to servo units, 
which have small electric motors that move the air- 
craft’s controls. 

Lawrence Sperry, son of Elmer A. Sperry, in 1912 in- 
vented and flight tested an automatic gyroscopic stabi- 
lizing device for airplanes using four gyroscopes. In 1932, 
the Sperry Gyroscope Company (now Sperry-Rand) de- 
veloped its first gyropilot flight control for modern 
planes. This automatic pilot was installed on Wiley 
Post’s airplane, the Winnie Mae, The automatic pilot 
helped Post make the first solo flight around the world 
in 1933 (see Posr, Winey). He made his flight in a little 
more than 7 days, 18 hours. 

The gyropilot for ships controls the rudder by correc- 
tive signals from a gyrocompass. The first automatic 
pilot for ships was used on the Standard Oil tanker 
J. A. Moffett in the early 1920's. The automatic pilot 
aboard ships is often called Iron Mike, or the Iron 
Quartermaster. Paur W. BIGELOW 

See also AIRCRAFT INSTRUMENTS; GYROSCOPE; GYRO- 
syn Compass; NAVIGATION (picture, Gyropilot); SPERRY, 


ELMER A. 
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GYROSCOPE 


GYROSCOPE, JY roh scohp, is a mechanical device 
that seems to defy the force of gravity. A gyroscope, 
sometimes called a gyro, is basically a spinning wheel 
mounted in a movable frame. A toy gyroscope can per- 
form amazing tricks. It can balance at an angle on the 
end of your finger even if you move your hand about. 
It can balance on the edge of a drinking glass, and if 
you try to push it gently down it will not fall. If you 
point the axle of a rapidly spinning gyroscope at the 
sun, the end of the axle will appear to follow the sun as 
it crosses the sky. This is because the gyroscope holds its 
original position in space while the earth turns under it. 


How a Gyroscope Works 


Parts of a Gyroscope. The main part of the gyro- 
scope is the wheel, or rotor. An axle passes at right angles 
through the center of the rotor. The ends of the axle are 
mounted on bearings in a frame called an inner gimbal. 
‘This frame, in turn, is supported by bearings in an outer 
gimbal. And the outer gimbal is mounted on bearings in 
a supporting frame. By mounting the rotor within the 
gimbals, the axle can be pointed in any direction. 
However, the exact center of the rotor always remains 
in a fixed position within the gimbals. 

Gyroscope rotors used in aircraft instruments may be 
smaller than 2 inches across and revolve 35,000 times a 
minute. On the other hand, three gyroscope rotors, each 
13 feet across, were built in 1933 for the gyrostabilizers 
in the ocean liner Conte Di Savoia. Each of these rotors 
weighed 110 tons and whirled 800 times a minute. 

Toy gyroscopes usually are set in motion by wrapping 
a string around the axle and pulling the string. But 
most gyroscope rotors used in instruments are driven by 
self-contained electric motors. 

The bearings on which a gyroscope rotates must be 
made with great accuracy, so that they will have as little 
friction as possible. The ball bearings must be within a 
tiny fraction of an inch of being perfectly round. The 
bearings must be assembled in windowless, air-condi- 
tioned factory rooms, because a speck of dust inside a 
bearing might cause a gyro to fail. 

Gyroscopic Forces. When you ride on a bicycle, it 
is almost the same as if you were riding a gyroscope. 
You must control gyroscopic forces in order to ride the 
bicycle successfully. To keep the bicycle standing up- 
right, you must keep the wheels spinning. If you lean 
slightly to one side, the bicycle will not fall over, but 
it will turn in that direction. The bicycle demonstrates 
the two basic gyroscopic forces: (1) gyroscopic inertia 
and (2) precession. 

Gyroscopic Inertia is the ability of the spinning axle of 
a gyroscope always to point in the same direction, no 
matter how the support of the gyroscope moves about. 
It is gyroscopic inertia that keeps the bicycle upright 
as long as the wheels keep spinning. You also make 
use of gyroscopic inertia when you pass a football. You 
set the football spinning to send it straight to its target 
without wobbling. 

Precession is the tendency of a gyroscope to move at 
right angles to the direction of any force applied against 
it. Precession makes the bicycle turn a corner when you 
lean to one side. You also use precession to guide a 
rolling hoop. When you roll the hoop, it will not fall 
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Bearing 


Supporting frame 


Sperry Gyroscope Co. 


Parts of a Gyroscope. This simple gyroscope is used in 
school classrooms to demonstrate gyroscopic principles. 


down if you push from the side against the top, it merely 
will turn a corner. The hoop precesses, or turns at right 
angles to the force you have applied against it. 


How Gyroscopes Are Used 


In Ships and Aircraft. The most important use of 
gyroscopes is in navigation instruments {or ships and 
aircraft. Compasses regulated by gyroscopes make it 
possible for navigators always to know exactly in what 
direction their crafts are headed. These compasses are 
not affected by magnetic forces or by the rolling and 
pitching of the ship. Gyroscopes also have been used as 
gyrostabilizers to reduce the rolling of ships at sea. Many 
gyroscopic instruments such as the turn-and-bank indi- 
cator and the gyro-horizon help aircraft pilots know the 
position of their plane in the air. Automatic pilots using 
gyroscopic controls are used on both ships and aircraft. 

In Industry and Mining. Road mappers and surveyors 
find gyroscopes useful in recording curves and grades. 
Oil-well drillers and mining engineers have used gyro- 
scopic instruments to make sure they are drilling in the 
direction they want to go. 

In Military Equipment. Gyroscopes help to steer tor 
pedoes and guided missiles automatically. They are 
used in bombsights that direct bombs to their targets. 
Gyroscopes are used to help aim antiaircraft guns an 
the guns of warships. They are used in gunsights on Jet 
fighter planes that automatically aim guns, rockets, ап! 
bombs. Gyroscopic devices are also important because 
they navigate guided missiles. 


History of the Gyroscope 


The first written record of a gyroscope is in Gilbert’s 
Annalen, in 1818. This report described a gyroscope 
made in 1810 by a German, G. C. Bohnenberger. Jean 
Foucault, a French physicist, built a gyroscope 1n 1852 
with which he demonstrated that the earth rotates 0n 
its axis. Foucault named the instrument а gyroscopé 


taking it from two Greek words, gyros, meaning revolu- 
tion, and skopein, meaning to view. Thus gyroscope 
means to view the revolution of the earth. 

The Scottish engineer Robert Whitehead first used 
the gyroscope in military equipment. He perfected a 
eyroscopically controlled torpedo in 1896. 

About 1900, men began to build more ships of steel 
nstead of wood. The magnetic compasses that had been 

itisfactory in wooden ships were less trustworthy in 


GYROSCOPE 


steel hulls. A German scientist, Hermann Anschutz- 
Kampfe, developed a gyrocompass in 1906 to overcome 
this problem. By 1911, Elmer A. Sperry, an American 
scientist and inventor, demonstrated a successful gyro- 
compass on a United States warship. Early in World 
War I, a Sperry gyrocompass helped guide the British 
fleet to the Falkland Islands in record time to defeat 


USES oF THE GYROSCOPE IN AVIATION AND NAVIGATION 


TRUE NORTH ' 


The Gyrostatic Compass, or gyro- 
compass, has a gyroscope spinning 
in the same direction as the earth. 
lt gids in the navigation: of ves- 
sels and aircraft, since it is very 


accurate and always points north, 


The Universal Director ues se 
ic principles to determine the 


sometimes Jui en gyro- 
s to aid in mapping the 
‘the highways accurately. 


The буер Stabilizer, or gyro- 
stabilizer, ble to keep аге ft and 


PORT OR AIRPORT 


The Gyropilot i is a gyroscopic de- 
vice used to keep a ship or air- 
plane ón its course, after it has 
been headed in the right direc- 


ian pilot are not needed. | 


N OILWELL 
DRILLING "¥, 


The yroscope ae it possible 
to determine and control the di- 
rection of the shaft of an oil weli 
at great depths under the ground, 
This is a help in accurate е 


IN оодо i 
SURVEYING 


Gyrosc pe 
ore used for surveying the tracks 


These instruments chart the curves and 
grades of the track опа the uneven 
places. 


WHY A GYROSCOPE IS USEFUL IN NAVIGATION 


Vice Admiral Maximilian von Spee’s German squadron. 

In 1912, Sperry’s son Lawrence invented an auto- 
matic pilot that used gyroscopes to stabilize an air- 
plane’s controls. In 1914, Lawrence Sperry competed in 
Paris with 53 other entrants and won a prize of 50,000 
francs for the most stable airplane. He demonstrated his 
plane’s stability by flying low over the judges while he 
took his hands off the controls and a mechanic walked 
out on the plane’s wing. In 1918, Lawrence Sperry also 
developed the gyroscopically-controlled turn indicator 
for airplanes. 

The directional gyro and the gyro-horizon were de- 
veloped by the Sperry Gyroscope Company in 1928, 
enabling aircraft to fly safely at night and in bad 
weather. The Sperry Company also introduced the 
gyrosyn compass in 1946 and the zero reader flight director 
in 1948. 

Scientists working on the problems of space flight 
expect gyroscopes to play an important part in navi- 
gating spaceships. Paur W. BIGELOW 

Related Articles in Wonrp Book include: 

Aircraft Instruments Gyropilot 

Ford, Hannibal Choate Gyrostabilizer 
Foucault, Jean B. L. Gyrosyn Compass 
Gyrocompass Sperry, Elmer A. 

GYROSCOPIC COMPASS. See Gyrocompass; GYRO- 
SCOPE; Gyrosyn Compass; SPERRY, ELMER AMBROSE. 

GYROSTABILIZER, гу roh STAY buh LIZE er, isa large 
gyroscope that reduces the rolling of a ship at sea and 
makes travel more comfortable. The gyrostabilizer is 


436 


mounted on pedestals bolted to the ship’s framework, 
A self-contained electric motor drives the rotor. Gyro- 
scopic inertia causes the gyrostabilizer to resist the roll- 
ing effect of waves beating against the ship. A gyrosta- 
bilizer usually weighs several thousand pounds, about 
one and one-half per cent of the entire weight of a ship. 
A number of ships and yachts built between World 
War I and World War II used gyrostabilizers. Their use 
fell off rapidly after World War II, because of the high 
cost of making and installing them. paut W. BicrLow 
See also GYROSCOPE. б 
GYROSYN COMPASS is a magnetic compass stabi- 
lized with a gyroscope. It is used in aircraft. Basically, 
it is a gyroscope that spins on a horizontal axle which 
automatically points toward the magnetic North Pole. 
Unlike an ordinary magnetic compass, it is quick to 
adjust to changed courses by the aircraft. The Gyrosyn 
Compass is controlled by a magnetic element, or /lux 
valve, which is mounted in the wing tip or some other 
remote location on the plane. Any change in relation 
between the aircraft and the earth’s magnetic field re- 
sults in a voltage signal in the flux valve. This signal is 
amplified electronically and applied to the gyroscope 
to keep it lined up on magnetic north. The Gyrosyn 
Compass is driven electrically and can operate repeaters 
wherever needed in the aircraft. Gyrosyn Compass i$ à 
trade name. It was developed by the Sperry Gyroscope 
Company (now Sperry-Rand) and came into use 
following World War II. Paur W. BIGELOW 
See AIRCRAFT INSTRUMENTS; GYROSCOPE. 


